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srrcefta fain* : q^r stRSTfacst 

fa?rw qrfxa^ 5 rt*t at t smw arrmxt f fa sst asf iri part st« srwtRTa % 
sr^fhrer oareaw it % fait i sat f atxa ar swaa ax xgr f i d° arrcaRTa srtaw 
% fsnfaa % I tt ott at aaat fata awawT at i m t asnfta aaT srtertfna 
srgtfan afxag % agTftiaa fagsa ga at tx amf-aa % ^ if mar ag am “few ax 
tpt % axa spt fraT gt mat srwt a fast aft at a*ig gt saw |” aa^a aa% asm 
am faaasftswT an awa 1 1 

sa amw % ftt tt aixata fasrw atira % sa aa % faaa (Focal theme) 
"aRcfta faaia : acf^ai qa mtxaifaw” at gt 1 1 sa fern if st© srwnxTa at 
aft at fata sfa «ft aftx aa; 1978 t 1980 aa sraTaawr a fa^na aaTgaR aar 
fawa qa aaatat aft xr^ta afafa % asusr % a? it at aaaT sa a w if agw^r 
iftaam ar t 

fawra if farafa? aat xrtaaaf t aa if txt at ag are aRar xgt | fa am afaaf % 
ara gt ara gait fawa-ferssra % amaa wx aa a aga art % fat gaRt axsax at fgat 
% srfa aa^a atfa awxaiat 1 1 aarfa fgwt £af if ir afaafsT if xaiaa aarat if asa- 
7 Tsa at ama gaTxt xrisaTaT aa aat | ax;^ xaraatwx asnsff if ag atfa a % axwx 
araarat aat | i sat at afaa f.a at aw ag | fa at atft % fair aftra snaaa faaat- 
aargxaa: satfaaxt aar fafataT ftaat— if fgwt at as a at aa agt gt aiat 1 1 saar 
araa ag | fa asrfa faata % saraatwx sax % aaaa aat mat if fafaw xmt at 
srawfaat t aatw aifgta awm axr faaT | fta§ tdfaafia aar fafa?aT at awiarfaw 
%w t arat % twt | afw ?aat aafa aaaaaT srw^a wa 1 1 ag aat fwiaaT at 
fiafa |fatra sftT ga atat at atst at faiaa rr - aa at faaia % fa aat at faerr fgwt 
srw saata atarstf % arsaa it it aT aata ax xg | atx aair aiat axa | fa am 
fifrsTT if faata % faaaf at (xaiaatcax, t^tfaaxt aar fafawt % wat if) t sfaat war % 

8 la fafia ataa afaiwa, aajx a srwa'a faaia afia?, tsigiaR hxt suaffas qaa 
afo aixaixta xafa sareata 
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itfftsr 


arena ir aaat if 'sat a«a ft f% sat nsa-qisn % gaaae sen snra asr a# i af $ir 

TO ft fT^TcTT | ? 

g# zrrar star | % mi aanff 5# m< af saae sa erara santeera ma ereas % ga 
faafge Jf ff?at aTffcn a^iran at fasrra-ntGst Jf aaiafer aT ema sram fanr ar 1 sa ift 
aft aT % farft firerr % eere at srnfa if aair a?t arm fsrrff mar at srew ntfer | 1 
fasna Sr % faan if aerr if ft aft aeg ar?nars if ft arsat if faarrar seam fteft e?st | 
ate qfss tfa ^rt aaTfaa afaefa xx qernr an In % aTags a eft fasrn aT aatar amr 
if gatsr rnffca nanssr aeraT st aar |, a fart tfant, eT® at® am ssrare ft ftm afea 
It f fsnit fnsrn ar arfeft sm annisnea at seserT ir nnasa ft s% 1 tint aaeaT if 
earsrfaa | fa ?=?% at fasrar at f e mx ttht eft ar efr, s?t ^ir srasrfaa faaret aT 
ata at flar srcrr | aft sir snrrat atan if arm t ant % aarer sir qtis ir rt?tt 1 1 

?n srerate if "fasra qfen^, sram'’ qa $at samara near |, at 1913 ir ?a 
flar if faerere ant aeert st e§t 1 1 sat “fasra” (arfna) ft aft aeg fang 36 anf it 
“flara afeag sgssrra afaar” (aarfna) aar gna STffea an fanfaa srama fanr 1 1 
%nx f ® aaf it areata fama atts if ntfonf qa amt senraat aft egfer if sarsaTaf ar 
’ft sratsa mesa mx ^a?t | 1 ftrir TT^srinT ffRt # aft nff ftt nrf 1 

arant am afnr arfara? aftm nft lerr qa?5 t^ern aera ara: arr^fna? arm at arfiran% 
if ffRt at ersmarr aft firs aqt % fartr nnnrn aaerr n aranFanr tn=«r aarent, aprp it 
"taaa enftarr” teft tmfira nfnar fnanaft aftq Tnrnn aT^n ait ^ famr aft a=aarenr 
xftx q^ ffRt n sira aa:t at afa at firs mx flai 1 1 aa eft anfa am flwft ir at tit 
sprier ft q| 1 1 

fcnn % a5n-qrsn qn anefarar % as if arm aft % at afenr^nf | qnar 
aaq if a?ira aq| % ars if am qfefiafsqf xx ft aqnr araa aram 1 

aqn qrsj aft arer-qaaqa areft % ftt ft at q^sRnT at a ate: if aaar ftt % 
ana fam la 1 8 at-l 9 nf aenslt % qer-atatfira 5a (Post Industrial Era) if en^a faaa 
f ariffna fasra at affefta anfs ftl % srags aa% a®nr x%? 1 af ares % narfna 
a^prm if asrir sar aaetsr efT | • fang ?it la ar atana ft afT arlnr fa eaermerr % 
fB naraff qf% ir ft aTgeftq ^aaf air feaaff afrgarat % amat it a aifaa faqni % 
'Bn-qren qe- fnaq aa flar aar aar aft atfer faaffes aft nat 1 ara ft afa srferf a 
aiaiaea if at fait 5® irmat aarfaat a air erataaa, at® at® qraa, nfsnata, qto 
at® I, itat affate arar, ateaa aifat, faara amarf, qa® tRo ata, an® stto ae, 
a® efto ata, <m® qao arfT, aar ^a® trao aenrae I a?aefs?ta araaf tra aiataew % 
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fern? 3r«nw if ^3^r?r*r sr??TfajtF ??t ft tfai ft? ?wnfer fFFT fa ??ft't ?tf? jttfft 

?FT f FTT Ft ??#G 5 fen? 3TFT?fert % F?T 5 FT t F5T arf?? FT% ? %3? 3TT? Ft 
arPr^ I? set fe? ,% ?T?fa? ft ft ft ft fen i g?T? In % fen? t f??TF ft f? 
??it ?ft g-'mfssr Tft 1 1 

?gia^TTT §F 3 TFFT %|F g«T 

SRTf'TcTT Ft FT? | fa TFcn^tT FTffa % ?|? Ff?T % ft g?? ft ST? tfe tmftF 
F5f??t if fFFFTTT FT?T tp? FT f??T FT JUT t|F % t??T? ?T?T f% F?nf?Ft Ft 
?5TTf?F f?FTF Ft ffaFTSff FT fa??? F?t % fatr ftf?? f?FT FT I TFTSpfFF ft FT f% 
T?????T fef? ft tfF Ft % t^c? Jf ?TE?f? f?FT? if ftrSTT? FFT ?F?tF % Fgc? Ft TTgfa? 

TFT? It gq nto tTfro snf o sttto rfe snf o fro g-o 3 ttt° % an??? sfeimnnsif Ft ff 

5?^5TT FT ^FTT^F |3TT, FT? ft TSTT f?FTF ??I FTFFJ 3wff 3T!?t? FT ?S? fFFT TFT I Fg 
3TF9F f? Ft FT? f -fa ^? STFt?FT?Tsff % f?FTF % FT? ft FT? ?=*? faSTT-FTFTSft F 

fen? % ftrern, fasn % ftsff, fasn F ??? tt? ???;ari? ft? ft F?fa? eft? ?ft 

ft?r fft i 

TTEft? smf? if fen? FFT FF?tF % Fgc? Ft F*F? ?? % fat F? 1958 if 'fefl? 
?tf? srTFT?” (Science Policy Resolution) Ft FF? FTTT sfFFTFT TFT i ?FF TFTFTT fa?T 
TFT fF ?F?tFt, F= 5 ?T FT? FFT ?ft — 5 ? ?t? FTTFt % t ?-ffa FT ft FFFT? |? Ft 
?*????! STFTrfe? t I ???? 1963 Jf gFft fF if f?Tf?Ff, ?F?TFtfef tfe f?FT?-filFFf 
% ttf ?ifer? if (fferif if ft snfer ft) tg¥ ft Ft ?srrf?F srfFrfa Ft ft*? st?f fsf 
Ft f?ft ( ?? ?rf?? if FTFT, FFFFTF, FtSTTt, F|???t? ?FI FftT t ?fF? FF % FT? 
fFFT I ?Tf feff ?F ??? FTiT ?F ?J%F? if t^F ft FTTFT FFf?F? Tf f?F% fetT? ?FT 
?F?tF % £ff Ft F|? sft?FT|? fen 1 

?|F FT??t 5? if fen? ?FT ?F?tFt 

Fo FfF % FT? Ft ?FTf?F FFTFFTTnfi Ft FTFFTTFF FfT??T (Infrastructural 
Support) FTTFT f?F?t Tft I F^ 1973 if f??T? ri? ?F?tF Ft Ft TTft? F?FFfF ftFFT 
^ T^Ftf ? FT if FT F??T? FTft? fFFT F?T, fe?? ?F if fen? ?FT ?F?tFt Ft TT^ftF F?f? 
if feTF FtFFT? FT? FT FFFT fefT I 1983 F %f?t? Ft fFFT? FFTfFTT ?f?f? % STFTFf 
% F?TF?F “?F?tFt ?tf?” FtfF? Ft FFt I 

1985-90 Ft FFfsr if TTftF Fiat t “f?F? %fe? ftaFTFt'' FFT “?t?TFTF ft?” 
(Blue Sky Research) FT FF fFFT I f ? FT? if Ff FFTP? FFTFTff FT fetF EFT? It % 
fair F$rif?Ft Ft ffT? fFFT FFT, fa?if FT? % FT?t Ft FF 5 FT ft I “FFT fFFT'FF? 
Ft??T” ft ??T FT? if ?TTT? || I 
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ftfftarr 


m sr’Tfcr ftft % 5 tt? fqftq ft^r ft qter q* | ft artetf fqqffq qftnr % 
m ft f, km* em erqfttft % ftft amam aft ft M qftsnr % 0.9 qfemei anx 

fftqi W | I 

fcr^fftr ftsr fteqrftf gf arfafft f3r*arf*Mrra*ff ft eft qfftftt mima 
snc=r ^tfrr «tt, qT?g qq? ft ?q arqeqrftcT deleft ft arftan?Rr arfaqt anj?R qrft qrftt 
siftr^tsr 5rcfhT5TmT3ff am eternal ft tkxmraaa; mmaxa qq gqqTer fsrr | ' qf wama 
gqmr ft ma eft | ft ft thrift ft qqr enarrc % ’tct ftqt swrc qq qraftiq ht fnn- 
fftqtf |q fqqr ft 3PT5]5ft ft ft qf qf qjffteft fRlft cT«TT cT^*P % SRTT-Wr^ % 
qjT^jPJft % ftft qfcT srrer^ ffts ftft l qerqiq gqer-qrarrc afters (Open market economy) 
ft finrnsrTT ft qf anq-rarr ft «nft arftt | ft thrift q; arqft q m q ?qft l?rq ftqqrr 
arqeqar qq ft qf aift fterr f ft q qqfttef>T qftqf ft qfrqerT qfft i gqfrqqw qreer ft 'fttq 
arftt crqr ftqt forfer ft qff f ft ft site % aft ft 3?ftrfttq qfTqerr qf^rr erf i 

^rrrft aa tkma gf qteftfftft mat a 1992-93 ft gqr *nft erqrfttft ftfer qn gercrer 
f%qT | ft ft qqqq qqt q?qT3ft cf«T' qrgfftq sqfefiqft % ITO q^Tqf ft^T WT f I q^g 
ften qqqr I ft 1956 em 1983 ft ft art ?qft fftf ftft arramr? ft fftqfaer ft qf 
|, m ft arrsr qtfer-fftgfair ft srrft q?qrq qqgq % fqffter snartT me qarqqT a ftq^qqq 
nxit qft qqq arr<mq;erT | 1 

ftsrR-^fssHT qft fort ft 

?er cr*q q? eft fft fqrmftqt n# fieri | ft fqer^iT g# f»n% qrferqq f srTftqif cttt 
yet>' 5 <r ^qsrrssrqf qr^r # qqf «ff 1 fqrr^qr % *rre ftarrq nqi erqjftqft % a?w ft fqftqqrq- 
srr?rT?q g^qrqq, q*qr<g rrqr arrerfrar arqq?cnq ft Rfcqgor ^q^rfsOTf fft^ft f, erqTfq 
aPrRfGjlq- srferqtfqeTT % a# ITR qTfTTq^W ft arTrqeTRftq % ftft afftt qftf qff fftr 
qrffft, qqfft ftsn^T % aft ft fterrc % arq'jfr ?5ff ft ?fcr eftt qft ft qqfer ft qft | arft fq 
sr^srerqr aftt: ftt arfftqr fqsfft an qf 1 1 

errq ft eiq ?q fftqrr ft qf arf q q?qft?f fqft mqft q?gq f ft am fq arftt qq> 
qqftt wrftqr qftqrftt ft qftq qfsq qqar qftr qrqqqqr qrarqqq q^T qqiftqfft 
ftfrfftq qqft ft qarq ft qrft f ? qqr q?Tqq f ft fqtt fsnfftqft qqT qqrqtqifqft ft ffttff 
% ftft qqrqq qft qfft qq ft gqr-qtft q^a ft qtfqq a x^x ftts tqrfqft qft ftt qqqt 
qft ft tft qftq ftft f ? qf qTTftq ftq \a sat qqfq ft ?qs£ ^q ft mva; f arft fft qftsr 
ft qmarq ssht ftqr 1 

|qfjqqq ft?qfqqrqqf ft ft qf fttq-qiftf ft qrq^q "fjftq ^uft % fttq” ft ftSTI 

ft qr qft f qT ^jqt-qftt eft fft “fq?qfqqTqqt fttq” spf ?qft qqqrqqT ft qiqt f I W 



sRsts fssrrs 
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«rtr sf rts tust ftsr ft? fsfsR fsnfas sst ssstst sssrr Assist if stsr-sirTfasf 
sst srts-sfTssf st sstssnsf st fsfw gfssrTs art fas ssst f, fs?§ fsssfsgrssf #st 
tess?s stfes stststs ssss sff ft ssst i fsssfssTss ssfsfs sst ssRfs srrcs 
tests fas ft sst I, sis % fsfs?s st sst st sstst st! % sTfst ssrsl % fat tst 
sffsst artsirss st f 1 sf-sts st sf-sis ftfa % w fitts t sts-srs sst tst sr s^s 
slssis st sics-ftssrs stir sTt st ststs STt | ssfs arssasrs sssrsf if sftsrssf st 
ssrfssl 5 rt ffasrffacar sts! st ft surfer sst | 1 fs stsr fstsfssrTss sgsrsrst ssts 
% sfesls t stsr srs/stsr-sfasPT t^f ss stss tt star sststsI % ware |<j srrss 
tests 1 1 stts if fsirs st scfwr % fssT-fsfsrs if sf sfesss ^s fim fa r fass- 

ftSTRSl SST SSt? SSTfssl apt sftR fafas SSTS ftST STS I S?| SSt ffaSTTS fSS STT i 

srs arts ts st gsr fist % strsttrs sffassl st fssrs % ala if srfsrfas fas r srs 1 p- 

ftRS St fTRTT % 3TT5T qft TPRls SSS ft SSST | l 

srsr fTEsts^p sts susituss ftss, f fttss s?stsp sts srst sst sfaqs 
sftsss iscftep sts tsslsMt ststs! if ft t| s^rsfts rtet % sisp ststtssst 
fan?sfssTssl if ft t| ssass sst stsr srsf sr fs?s tt ar^ft ss scsr ft TfT 1 1 ssrraff 
% fssst sra RTSsf st tst sgs far sst | sst sststt Prst ft sr TfT 1 1 tt*£ % 

fsSTS if sfa ^ % ST# 5T#tf> 5Sftfi % fal Sf 3RSR faRT ST fsSS ftST SlffS I sfjSR 
ifSTTSl RTSS St fst#f St #R f STSS SSST SSTSfas SST % 3TTSSS % faSR ffa ST 

1 1 sss: sfl fsrers srts! % ststsrs st ssssr stsT sst qtst # pr srarsTst Hgr 
s?sr stst fasisr STS9SS ft sst | sti f s aft^ sfes ssrfssl qs SSSTS STSt 
SRTaff S> fstrs SSTS 1st 3TTS9SS | I 

SfSf R 

sssst sfsrcs fssss ir R r R | fa ssfa srasf % ssis if st sfsss ssrrfssl 

TTS f 0 SfSTSt S SfS ^=5S stfe ST STTfStS STS STfTffS SR if HSSST fTst | I TR^ 

srsss sir sfTS Is % fal %ss f© sssfaErsl sq ssfts st #st ^fss s ftsr i 

prst sssfersl % sfsfars fSRT ts sts: fs s«s st sss fair sirs st srs 
STSST I fs ^T % SSTfasf TR sfafas ssstsrf STSSST% SRTT ST SSR if fSRT StTRT 
TESTS I i tRR; SSTS stT sstss st SSS f?S sstsl SrffS fa STT fS isst Sft SSST % 
SSTfSSt ITS sspstsst % sgfss STS % fair SrSTSTS ^fas ST STS I ? SST SSTSS SSST 
SS^ 1958 % “SRS STfast” SRTS % SSfS STST^S SS S STS STS st ffaSTS SSTS 
ST STST I ? SfS StSSTS S STS cTS fass % SSR tst t fqSTS if StSSTS % fa^ fSR- 
fssnssl TTf SfTfsSTSSf St ^faST St SStR SfST SST | SSffs fS STSTSf if S %SS 
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iffttaT 


S’KTcPT 5cTT atfoar fTT# ft E«P?TT |, a?t ftvtfWf 3rk ^ atft % aTipSTaaraW 
% ak-faafsra if ark aaa atfea arafaarar a?r akt % %t *?ff awnTf aa w arasr 
wr?rfw at 1 1 

*Tf at WS a>T ^TT afca fkT fa> f if jfr: ark % fair STSTTaa W *prT<t$ft aft afar 
^Tf|it i aarfaa % feit asa-area aft aTar % fktr aaraa % anw afiaar aft afafwfa if 
nft “fawra afaa<’ Wt awraff arr ar^sr atasra <fr | at a«r % fair q* ^ T cftfaara 
?«rTf^ ar^ar 1 1 %€\ cT^f M agasria % «* if *ft arsraf aft araaforar apt rftar 
tafaaar Scarf ark aiaarftar afata ft qrsrr ar aarar f 1 

ararcfajfta ftf % ga if %aar tafeaar Scarf % swaa sr»rkr arawa at 
ftat ar aft | ark war far? fart afks argaajrraarafarf rtf asTaa if acasr sa ^ gjf ^ 
wr^rapf as af sfsar arcNa | far sat akt % faq ^ss ansa ft s^gs a apt sag 3^% 
f*k pr-gfcsTaf! ark amt % fa* *fr aa T5 r gs saras apt gofaar sfer ak 

f? apt sra | Far wfir stars afafwFak aktsssar Sff srcfts ftsf smfa arvft 
fTO^rr aft fkrfcr scs?s Sff ft 1 1 si*? aft saRr srk scars %■ f?rtr ^ gffar tfr fasarksf 
»Pt |srm s^fas arasr fkr aft farfsaft % arfes m*f aft aroftfars arr aaf 1 sarFa ast 
wkt aa trarars swnftfc as ark aww sft ft akar, erarFa smnskt Fwg waft 
aa ft w jjarrc art safa afkt % fa% srtcsrfa an kta aa aarat |* ark ?a aarra arafaftar 

aaaM traf saaarsff ir afw ft, ^r%faafw% fek qar arraat araraw aka farar 
ar aarar 1 1 * 
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ff«n: ^ 

nfarcr areggggRT, fgg>g f^rgfgerrgg, gs#* (go go) 

[ STTCcf — ggRR 17, 1993 ] 

HTTT5T 

srfgcT spra - Jr spirt HR?re g^gsffggr tx xtw sfag fas fam w |, fggJr 
*fhrftw 5Kr ?mfgg srJig gg grgTf^^r fang gig 1 1 

1. *rmT far zu„ ft gf ^ofr I farcr% srtftrgr gtgqjgf «r>r srjwrg { Jn } 1 1 gjg , fa; 
{P„} grerfagr gr g^r gff m srgsng | g> gg fgq% far 


spjsFgsfr: *sgRrc 


Pn**Pi+p t +p t + ... +p„, p n ^L o 



Pk S„-k 
Pn 


5RT {p»} 37tt srggrg {$„} %• gngg grsgf grr srg^g {/„} gfagrfacr grar 1 1 ^g) 
£U n gtg'sg s Jr g^ggtg (N,p n ) g>|?Tcft | gfc lim t n g>r arFe=rc=r gt gk s % g> i 

n — >0 


2. gmr F(x) gwnr | gft 3p<rcm [— i, l] Jr ?g stott: gPrgrfgg | fa 
(l-*)«(i+*)0/(*)e[-l, i] 

f(x) it pts #*Pt«ft wt [2] 

f(x)~Za nPn <«,P> (x) (2.1) 


a»=g n J +1 (1-*)° (l+xf f(x) p n ^ (x)dx 
J ~1 


( 2 . 2 ) 



s 


cT«TT sft 


(2n4-a-t-£-fl) r(n-(-l) r(n+a +J5+1) 

8n ~ 2 a+ fl +1 r(n+a+l).T(n-f j8+l) 

Pn {a ‘&(x) «rf«T? | l 

3R ^ ftt^t 

F(^)=[/(cos ^)-^] (sin <£/2) Ja+1 (cos </>l2) t/3 + l 

(2. l ) spt ^fasTfftiraT <k ftqrc gq qfaftf 3 ! ^ fa^ftfter srirq fag faqi | v 

JI?W 

’TT'TT % {p„} tT^- 3T50T OTT arqSJiTR 3T^IT | fa 

n a+1 i 2 =0(p H ) 5qf-5qf n-> oo (2*3) 

q-fif ^(0=*^ 1^)1 #==0 ^sqf-qqf f-*0 (2.4) 

— i<a<i, B>-\ % ft<( (2.1) x= + l A ^ (N t Pn ) *fa«jr?ftq | qsif fa 
^tqtsr qfcrq?^ 355 gt srqfa; 

£<1 +xf '*-•/* f(x)dx (2.5) 

b fefX | I q?gq 5TTO t g*T frrqfafaij SHfa fa? ^ I 
3. sfaq 

»TRT ft {p n } qqp ^TT qT^cTfe^ irq arqgqH Sfqjpq | ft 

<KO=f o 1^)1 d b — 0 (- J - g^~ — j qqf-qqf r->0 (3.1) 

T=i_ 

T— r 

A(i), 0(r) qgqrfr qqr 

A nJ p»=O(0(p„)) 3zff toff n _oo (3.2) 

n“+i/*= 0(/>,) ®qf ®qf «-*■(» (3-3) 



’TITOS' Sfa*RkcTT 
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! (jSs)=» (;&)■*«»■-<» 

<r (2.1) x=+ 1 re A 3TK {farek | ??rf 

-i<a<i B>-\ 

cT«tt srfcrresr 

r i 

J (l+x)™-** \f(x)\ dx<ca 

b fare I, | 

4. srJpr spt srefa % fa^ ffrwjfafer srSrfrenaff anrereRT ft^fr i 

si^fare It 21 

a, p gt5?rfre, <r*rr c fan: ERT?re> re |fa re 

P„ (a ^» (cos 0)=6- a - 112 C/«<0<7T/2 
0(n a ) 0 <0<c/n 

si%fare2 

*TTJTT fa 

Nn{$)~^- 2p k K-kPn-k ia+1+B) (cos *) 

rn 

i>+a+/3-t-2) J^±± » aH 

Xb r(a+l)r(n+j3+l) Aa+l) 

sR 0<^<l/n % faq 

|l^„(0|=O(n 2 “+ 2 ) 

l/n<^<7T-l/n % faq 

W.(0M("^) [/><„£, (sin ^/2)-a- 2 / 2 (cos ^2)-*-^ ] 

+0(n a-1/t ) [(sin $/2) -a_5,a (cos <j>l2)~^~ 3li ] 
ir-l/n<^7r % faq 
|W)l=0(«^ +1 ) 


(3.4) 


(3.5) 


(4.1) 


(4.2) 


(4.3) 


(4.4) 
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stffR <r«rr sr* 


wf wrfrT % fatr y^nci] m surer ^r i 

sr^fim 3 

Wt?r srfcrspsr % srt |Jf errer pm | % 

r (cos $12)0-™ I /(cos 4>)-A\ #<oo 

J a =, cox-il2 

6ra% sriTlr %s ffar | % 

j" (0*~ 1,a I /( — COS /) — *=0(1) 

? c cTT [1] % STT* if # FffS faqT | I 
5. sj%s qff 

x=i tt #uf) (2.1) H=rf 3rtf?r^ rffareer ^rfor srrar | 

s nO) = 2 a+ P +1 \ n j J (sin <j>/2) 2a+l (cos <f>/2) 2 ^ p n ^,^ 

ajg.. (cos </>)/( cos # 

• s n(0-C=2«+^+i A„ f (sin ^/2) ,a + 1 (cos ^/2) 2 ^+ 1 n n <a+i,-B> 
Jo 

(cos <j>) [/(cos #)— .4] # 

=2*+*« A„ f W |F(*) *,<*«•*> (cos 0 d(J) 
m 0 

n s - l(1) 

aRT: 

t n —A==\jp H p k [s n - k (l)-A] 

= VPn 2 />**■+*» ^ jJi?(^)p n _ A (a + l«B) (cos ft d<f> 

= J JW)F(^)# 


(4.5) 


(4.6) 


(5.2) 


(5.3) 



STRUTS 

sr^r spt srSt % ftr>r |jt %§■ ^ % 

I(<f>)= f N n (j>) F(<j>) d<j> — 0(1) 3lff 3lff 7!->0O 

J 0 


pr ftf#*! 


3T5T 


/ r 1 / n t ^ eit-iln r tt \ 

7 (*M +1+1 + J N n (<P) FM d$ 

VJ ® J xln )s Jrf-i (n / 

=h+h+h+U (^t) 

! l/« 

w n m \f(<i>)\ dt 

0 

=0(« 2a+ ' 2 ) \ Vn \F(<f>,\ d<f> 

J o 

'KPn 


=0(n*«+ 2 ) 0| 

-nf O^n Pn) n \ 
V 6(Pn) ) 

“Ktst) 




i-za-L x 

’») J 
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(5.4) 


(5.5) 


(4.2) 


=0(1) off (3.2) 

g*: (4.3) % snrtn & 

l J, l"°[ll |FW1 sinW2)-a-3/ 2 (cos ^2)-^ dj> j 

+° [J^ l^)| « a - 1/2 (sin i/2)-°- s ' 2 (cos ^/2)-^- 3 '« j 

=/2-i+/ 2 -2 *n*r 

3T? ^PTT ft? €>0 % ftnt 8 W SPUR 5TT SPfiffT | ft? 

0 % ftrq 


(56) 


6(Pw<f»' 


(5.7) 
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5T*TT ^ 




are 


/ n a+i/a. .8 

|/.-il-0(— J ] 1/a IWI^> < sin ^/2)- a -*'* di 


_n f n(W/2 j J 8 ]gW| Puijn 


\ Pn Jhln t^ 3 '* 

/n a+,/2 \ r |F,tt IKWn * 

\A J L ^ a+3 ' 2 Ji/» 


+0 ( ! FJi„. IW)I ■'$&} 

= / 2 a‘X+^2-l*2 

~<C>(^r) 

-°(^:Kt8) 


=^(i)+o(i) wff 


W~> 00 


|J a . x . 2 [ 71/ e - a+1<2 - f huitl d 1 

/>» Ju» Pu,A, U«+ 3 ' a J 




Pill#) 

X X ~ 2 

Pn j 1 IS 0(Px) 

,, « a+1 / 2 r n X v wx ^^- 1 

m *ttL «;,> 


«a+i/a 

^ ^ € ~aT~ t /+ ( a+3 / 2 tw 


/< zi ^ ^ M 
^ « 0(Pk) k a ~ 112 
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srff tpr 1 1 Irfa* {p k } ^ sr?ir <^r srflirw %%iem | 1 3T?r: 

kpk < Pk 


• /=» q( yP kX k Pk\ 

•• l aM^) 


»0 2 Pk - 
a k a **l* 


«r«TT 


y Pk\ kl+1 a rh P a Tnz dx 
\-i Jh 6(Px) * a+1 ' 2 


_q "]? Pk h Pk 


a-i e(p k ) 


=0 y pk 


T-i * a+8 '* 

(5.9), (5.10) % ^TJft»T % fas |3TT ft? 

J rM - 0(1) SJff n-*oo 

3R f*T If 2 9T I 

|/ 2 . a |=0(n«-^) f |Ftf)| (sin */2)-«- 6 ' 2 # 
Jl/» 

M € »**l* 1 5 \F(<}>)\t- a -Wd<f> 

J l In 




=w“- 1 / 2 |m [f^) f^- 5 ' 2 }* + 

+Me[ S hl±P^ -$— t-a-m d<j> 

|/....il=M(8) («“-^ 2 )+M 1 («“- 1 ' 2 ) o( 


(5.11) 


(5.10) 


(5.11) 
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=0(1)+Q(1) ^xff n—>co 


suffer a<l/2 
SR 


|/ M .,| <M € f dj> 

J l(t i UKPm6) 


0(Pu<t>) 

A* Px 


< M c n a-1 ' 2 f 4^ X"- 1 ' 2 dJE 
J i/» *(/>*) 


<¥«* a<l/2 

(/ s . 2 . 2 )=o(i) sift ®ifr «->oo 

ly-of* - » £i« fe 


f 77 - 1 '” |F(fll Ai/<j» » tt+1 ' 2 

8 (sin */2)®*V 2 ( cos Pn 

■n-yn 


dj> 


, J*- 1 '* IFW1 w*- 1 ' 2 .. 

+0 ] s (sin <f>/2) a+5 l 2 (cos ^/2 )A+s/2 * 

w a+i/a rit-Vn « 

=0 1 |F(cos <^) — ^4] (cos <£/2)^- 1)2 (cos ^/2) d<f> 

Pn J 8 

+0(n«- 1 / 2 >r 1/fl |F(cos ^)-^| (cos t/lf- 1 '* 

* 3 


»t CM 1/2 

=0 h0(n“- 1/2 ) 

=0(1)+0(1) 3*ff «ff «->oo 

|/ 4 |=! [ W W) AW) # 

l J If— lift 

=0 ( M a+/3+i)|^ , |F(^| d<f> 


(5.12) 


(5.13) 


(5.14) 


arfcT Jr 



^ Lr-nn ^*' C0S ®~~ A \ ( cos 9 5 /2 ) 2 '^ +1 (sin ^/ 2 ) 2 “+i dj> 

|p-c- C 0S ^ } _^ f 

=0 (n^f* | F( _ C0S ^ Al ^_ 1/a ^ +3(2 ^ 

=0( ” a ~ 1 ' 2 C ^“ 1/8 ,/(~ CO s 0-4 <*£ 


“0(1) S?f¥ 3*rf B-ft-00 

(5.6) % (5.14) crer spftn- *rc% «rr sir* fir® prr i 

i. yw, ft. ft., ft. <*. ft. , 970 

2 ' TOf * rf '' !ra ' ^^wft^sft 


(6.15) 


'rfs^STJT, 


3. 


ftsft, <rc. H»., ft. ft. ftf TOi ?5rI?wr , 1972 
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Sfersrwr 

■o 

qn resft fcrom, fafenn fe*rw nsm* 

sraft f^f few fesn^q, qremnt 

[ 5n c cr— anreft l, 1992 ] 

3RT5T 

3 ft ®3if % fev ansranpr s?tf fast flft ^nfe^fe srmftf^cfT % fcs^'w # 

3f^STI ^cft I, fjp^fafecr f— 

l. 5rr§r an^K % ar^nr mw 

2- aTWftwfep ®feT *F? 

* 3. arjof fwsfacr *fl«r ffwfr gw 

4. arwn aremrFrr % fferfan wit trawr sf^r 

5. *nfa4> ST 1 ? an snqfta> aronr i 

anqfefe?ST fa*rnr % snsfaa i*% 52 ftf’nm fen (sex) afmfor % fectem || 
g|T aft s%cm fev^rt % 5 t*tt aftmrrm % faffen % f^r^r 'rftsffe xwr % fe^for few 
nw i 23 afewcT Ttfeiff *r sffeftato aft sraian^rai? aint nat fe^ ^ ®n^ a*nr ant 
q i 

Abstract 

Cytogenetics and clinical diagnosis. By Keshaw Kumar, Department of 
Anatomy, Institute of Medical Sciences, Banaras Hindu University, Varanasi. 

The typical features requiring cytogenetic analysis to screen out Turners are 
following : — 
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f*TR 


1. Female phenotype. 

2. Not familial short stature. 

3. Poorly developed secondary sexual characters. 

4. Normal/Abnormal development of external genitalia. 

5. Primary amenorrhoea. 

52 such patients referred from Medicine Department were analysed to investi- 
gate for sex-chromatin from buccal smear and chromosomal analysis from peripheral 
Hood. Chromosomal anomalies were found in 23% of patients, half of them were 
Turners and half mosaics. 

a-nsr srm? % rtr % qrqr f faafa irw sfarffafa # qnfir (45X0) 

flat 1 1 stfar srq-^r? fafasrT srrfacq if qfa Trir f (^qfa srsrTfa 1966, ^ircfe 

1981) i 3r--ir 3TS7JTT % sr?rrfr iff stirr fr »rqr | fa -y.'tfaifl apt afaftfafa arR- 
qfsr^ar % fastqq- % fag arm fsnm eqtf ffa % fair ?rfa<f | srqqr fatfa 

fa^facr rrrstrfa^ ffasr guff, rrrfa^ srrf r srRrfasp 3 rtr, aufaRT ffa s^rfa % apR*r 
z4rr ffa apsfa srtrr gsrr 1 1 afa*? ffa % qfaqr % gf frfa firwr srfa ft to: qr?R qfa- 
*ff TOrt | qsrfa r fafaqf ir fefa §f fafatm (mosaicism) # yet <Rf qfaer *rff 
f^rrT «rr ?ttot f i f*r srr % fant rsrnrFq 3 ttor % srfa tort srgwfacr x% g-qfa 

1 1 fag? ffafa* sr?RHcrr ct«tt sfaaTfatir<?r fawr, srt w shbr farfafenrf sttot =pfar 
% sffa *faRam fafa^r to% % spst Jr wtfjrrc st^r ttfatff % ^ gg *ryff 

t efarfaer fror Rr fa?f 557 to % *rrfa 4 > sror % srr«rfa^ totr afa ftm?? % m«r 
*F?fatr faro tot «rr 1 R vwm to iffcr fa rssfa toto «n mfa sfajrfafal fa 
?r TOTOR fafafa % fair fafTOfffaq TOR ?qfaR fafa TO TO? I 

SRfaTcSr* 

TOqfafa??nr faTOq % rr^farr frfafa to to tsrRfa- 1 if q?rfa rfa amt <r 
faro to_ 

1- TOrffalffa ©>Jr TO 

2. rnsqfro; ^fror guff sfrr armtr faroer 

3. TOfTO TOT to qrqfR ar«TR 

4. totor tort tortor qrfr st^trr afar 1 

sreq-tR 52 tlfanlr $ ggT ¥t rrt fatfaf qq T qfrEflq tr t?qq>q 

|g tf^rfaq faqr rt i r xvt arq^ifaq ftfauf q qijnf to rfagq otetrut fafa faq T 



aitfaaita araafaaraT 1$ 

aka afrfae % faaTfta cT«rr aaata aft af i artatatna amrar if faaafaat afa faaaa% 
% fait nartfaa "aft" afea srfafst 8 ! ana if amt aal i 

'tfaTJTW ct«n fa^aT 

amat-l fair aftatata if sFftatntaa faaafaat % fair a ; tgTma aafaa ftfaat # 
fafa?aaitn 3TT?fcTJrf antat 1 1 cr?r 5 2 ftfaof if % (aT7«)t-2) 18 ftfaat % tpa aifafsa 
aitfaarTaft aa 8-10% aata smfaa faaT t ?a 18 ftfaat if a 12 frifr bto atatataa 
arrant (46XX) asct *r fair ffaa srfafa ir ijfafaaa faaT aar *rr artr 6 ftat at#?a 
(46XX/45X0) art a% ^ I 6 n<rrr jpfafea ajnnaar ftfaat % (45X0) aitatataa snare 
ait nafaa fain crar gan % aa if nnfm fair ait i % a ftfaat if ir ^n^rn 23% if fftat- 
ntna fanafaaf «ff faaif % ana saa *r aar arm a'fasa; a i ?a ftfaat if % sTfsrame ? 
aTfa sraaa sfi r amna aa % faarfaa ir, %an jrs it ir ai^ir sraaa sfa a^at ait cRg % ) 
niffEsf if srisraa sraar fna ngt *r a«n anfaa riar afaraa 5ft <rr§ ata if *tt i 

sp^n srsaan ir fanar-^jaar asaan aramf aar fa^ [9] sro 26 ftfaat a 
faar aar faaif ir 6 ftfaat % rnr an i) fta aftfaansft an 4-5% aata srafaa faar ar aar 
%aa 1 6% ftfaat if aftatatna faaafaaf mat aat at faaif a ana ana «f aaT arm 
nta^ar «r i ^rn am fafarmr r41 % araam ana faffa % flat ar^a arena % anan: mar 
fast afa, an? afa, mmt at aarr % m^a sraaa aa afa, atft a?a afa, inn staar 
arearern % aryjf faana afa jjtir f i fitn [51 it asaTaT aT fa % ftat aaaar ^ta % aar ?a*f 
mfaa an an arafaar srma ^tar 1 1 

aftatata fafaan aar faa aftirfaa afina a?.w irmifaa | atT iaw 
affafaa aata ^rfan ftfaat if fta air a a an aft a^ara aarar | afa^ rraa-atatata at 
ai^a anirfa c[a ana am^at aa?ar aa at am arnaT | aatfa a| tiaa aitirfaa % aftam 
arr arsna | (faaa [6] ) i a?ga asaaa ir a| aaT aaar | fa aaa #tirfaa aar aftatata % 
arsaaa % §kt fta aft a^ara aa ftfaat % fa?atna if a^caja | at aaa % a=a t a§m- 
ya | at eaa % an if farfaa ft | aar faa% aifa aaaa sra a-at aft aaf % 1 1 
af at mar aar | fa ftat ft aaraaa^r aarrmat n?a fafamT ir aaiar anr aa;ai | af< 
ftfaat ait artatataa fafaaa % fair <fata faat aTa i aafa faa-faaka aaar a^sma 
aT faa % g^aata aara ir a^at aaranaar ®ta faaaaa % faa aaasrnmm aamraift 
aft aT aar at | an=5 far at aa aina % aaa frafaa aa?§aa aar artatataa 
faaaa % ata fear aft at fa srarm ait aaranaarat ait acam arm) |, ^fafsaa faaT ar 
aaraT | ita 



%3TW f 3K 


20 

sr^cf 3rsifir?r % htutr ftt%3> cr«n zftt ftfftftteTf'T Ttfftftf % ?Hr 3ft$ 

fpst ftt3tfs3r stri: 3ff fft5rr aft srTftsrri? ct«tt fftf m s:rt srm qiwftf ft ft5r j3Tctt f 1 
sngfft cptt fttf5m [7] ft arsT^TTT 45X0 3ftfft3ftir ftfftr 5rfwrf5Tcr 3Rft srrnft ffnr 

sftfttftfa fftfftsjcTT 3ft 3ff5TT3ff cPTT q3?fftG5 45X0 3ftftT3ftu ftfftl 315ft 3ff5TT3ff % 
Wftc5r3ft*r 5T5r>ft ft arfftspqt fftRcn «ft 5r«TT ftta ar^ftq^r ft 5wft ft *tt srp 3.3 

8R3r 3TR9T J'TT fttftteT^T ft fftft33t3 3ft ft 33% ft I 

sregcT 3ftfft3ft3 3TT33fft3r stsrir ft fttfttftt35r sranriRmaft 3 ft 3 tti% 23 srftm 
*mrt 3 ftt ftt 3 % cm %fft3 [81 skt stpct 25 srfftsicr fttfttfttaw sramimrT 5 ft srrs% % 
313-313 1 1 3%fr?3? 333 % irmftt ft fftf3;c33ft3 ffe ft 33f3cr irfftftf ft 3 ft ft arfspp 
SR® 'jftr33T3 % fftft fttfftftR 3rT33fft3i3T % f?3t3i3 % 3fc3 3ft <33^33 3ft ftf>3T <3|T 

S3RT | J 9J 


5fR»ift 1 

sfftfttftt*r ft 3*3333 f 3 ?ft 3<3 ft fftq f3f3>c33ft3-3?fttcft 

1. 3T3Tf33Tfft3> ®t3T 3>3 I 

2. arg;ft tft3>fftcr 3i63fft3? 5?ftr3> 53 1 

3. *nfft3> srft 3>r sn«rfir3T spur i 

4. 3T3F3 3T33T 3T3r3T*3 f33?fft3 3Tf3 ST333 3T3 I 


5TR>»ft 2 

qw aftftftPT cWT 3ftfttftt3 ft 5F3fftj3 3TSV33 
^ftPft 3ft 5^2fT 3>T 3T3ft3 


4mj 


(333T5T f$WT) 

3ftfttftt3 



tJ3Ic33T 

ftt^T 3J3fc33i 

3T3TR ftt3T?3? 

S3T 




(mosaic) 

(turner) 


>23% 

<15% <10% 

46XX 46XX/45X0 

45X0 

28 

ST?TTc^ 


46XX 


12 


3t=3T 

46XX 


6 


3*131 

9-10% 

46XX/45X0 



6 


5g3Tc33> 


45X0 
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fRTT Tf* 

*rP»Tcr fasro, §t° %« wtt, fafesT (*t<> so) 

[ sn<*r-ftr5r«nc 27, 1993 ] 

RTCT5T 

sTF^gr sftsr sro Jf /-'ph q? wrc |ro sTOProf 

fror tot 1 1 f ® tpw vt% sfrormt tostV fafw sflTsrf % Sf srer fosr tot | i 

Abstract 

Some Weber-Schafheitlin type integrals involving I-fnnction, By Ashok Kumar 
Ronghe, Department of Mathematics, Jain H. S. School, Vidisha (M. P.) 

In this research paper, we evaluate four Weber-Schafheitlin type of integrals 
involving I-function. Few interesting new results have been deduced as particular 
cases. 

1. STCHTTOT 

SPT SFTffr?r -ff-IvTO 3ft f% S!TT 3THT STTcfT I, f3T*T% 

ST65TTO # ST, <TO <T«rT TO^ 4] TTST g«TRTO> 5IST TOT ST^TOt 53 % 5fte TO* if fTOT TOT 

^ /-q ;to qit pr fror wit: % stra mr. t| |— 



(l.l) 
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sprite snrrc xft 


5T?f W =V(-1) 


6(s) 


m 1 

n r(bj—Pjs) n r(\—aj+ajs) 

7=1 7=1 


^ r Pi i ' 

e \ n r(i —bji n r(aj{ ajts) 

1=1 V=m+1 7=/+l J 

(l.i) yff srfwCt | irsr (5>o, ^< 0 ) 


/ Pi m q { 

B= E at— £ a;,-+ 71 (ij— E pji, 

7=1 /'=m+l 7=1 ;=m+l 


Pi 4i 

-'4= 7< cy ; 2? /Jj7> 

7=1 7=1 


( 1 . 2 ) 


(1.3) 


|arg z|<-y Bit, v / 6 {1, 2 7?} (1.4) 

*r#er spre Jr p v P 2> Q x ... wf? sri^r^ff % 4ft ^^t¥cTT % i 

2. «WT^5Rt fTT 4?TcT ^Jf Ot«T qfteml 45t STreWUST T#»rt, 

[6. P. 299, SPTto (13.4.2) ^ 13.4.3)], 


f 


00 

0 


x~ x Jjj. (ax) Jy (bx) . dx 


(6/fl)V (a/2) x -i r[(H-y-A + 1)/2 r(y ±/t _A+l)/2. 

2r(y+l)r[( M -y+l)/2 ‘ 21 L (y+1) ’ 



3W Re(p+y— A+1)>0, 7?e(A)> — 1, 0 <b<a, 


x~ x Jfi(ax ) Jy(bx ) . dx 


^(alby (bUt-' rj(pj-y—\+ 1 )/2] |0*±y-A+l)/l . /«V| 

2r(^+l) r[(y-/*+A+l)/2] " • •* 1 L ( M +l) > UJ J’ 

TOaf 7te(f*+y— A+1)>0, 7?e(A)> — 1, 0<a<b, r 


( 2 . 2 ) 
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l-'BSPT ^ 5PFK 

3. srnro 

W STT^ if f^r^5=Tf%ff%cr HTOrenff *f>T ^TTW f%qr *RT I, *T|T sr#4> ^qr^PT (1.2), 
(1.3) (1.4) % SRTifcT fsr I I 

sm ?ffTT^R 

f 00 

1 xr x J/i (ax) Jy (bx) . I R [zx a ] . dx 


a 1 '- 1 ® f b V»+y 

2 X n -o W7 


[«•' r(y+« + l)]- 3 x 


C-SU :.[*<«■ 


[(±/»— y— 2«+A)/2 : a/2], P l5 P a ] 

[(M-y+A)/2 : a/2], &, &, [(l+#»-y+A)/2 : a/2j 

(3.1) 


^ Pe (A)> — 1, 0<b<d, Re ( 1 -f ^ + y - A + a(bj/Bj))>Q, 
fgcfta OTRwR' 

f 00 

x x Jji (dx) J y (bx) . I R [z x~° 1 dx 

0 


a X-x oo / h \2n+y 

ITjS, (a) .['>!ny+»+DJ-*x 


x m +^» ^ fz (al2Y [0±(*+y+2«+A)/2 : c/2] 1 

Pi+1, ft+3 : P l [(l-M+y-A)/2 : a/2] Q ly Q iy [(-n+y- A)/2 : a/2]J 

Pc (A)>-1, 0<b<d, Re (l+ M +y-A-a(£yj9j))>0, (3.2) 

rJrft^T WiSH* 

f ac~ x Jii(dx) J y (bx) . / B [z x CT ] <£e 

J q 

b x_1 & t a \ 2 "+Y 

= ~2 fr „f 0 (t) ' K" ! ■ r (p+«+ 1 )] -1 x 

2 m,/+2 [ z (2lbY I K-/^±y-2«+A)/2 : a/2], P lt P a 

Pi+3, q { +l : P l v I [(— M+y 4- A)/2], Q v Q 2 , [(l+ M - y +A)/2 : a/2)] 

Pe(A)> — 1, 0 Re(l-\- n-\-y — ^~\~&(bjlfij))>0. 


(3.3) 
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srsfto ^qrc tfsf 


OT?W 

( x~ x Jii(dx) J v (bx) . I R [z jr°] dx. 


b x ~* » ( a \ 2n +r 

~ 2* „fol b) 


.[» ! roi+zi+Di-^x 


m+2, / f P r P 2 (l±f»+y+2«+A)/2 : cr/2], ' 

Pi+ 1, ft+3 : * 1 Wj [(#*— y + A)/2 : cr/2], <2i, 6. [(+/x-y-A)/2 : a/2] 


qsrf ite(A)>-l, 0 <a<b, Re[l+p+y-o(bj/pj)]>0, (3.4) 

grqq% : (3.1) qft ptt'tjtt % f%tT Ter % if anf /-trr qft (1.1) 

% «FT T* Jrf^T-^Tfrsr 5PSR % rPTRRrq % if >r# TfT sP*T 5TST5T 4R siftB TRft 

1 5ft s&farr jrfe^Eff % 3r??nrcr far | ark yr srfVrrrrc't 1 1 w svnc |— 

m l 

n rpi-fos ) n r(i-aj+ajs) 

_L ( tL j - 

2tto) J i R r (Ji Pi 

a n r(i -bji+pjis) n ( raji-ajis ) 

i=l v=m+ 1 j=l + 1 


X 


^—X+CTi Jn(ax) J v {bx) dx ds. 


arg- (2.1) sfft rr^rarrr gm arrerfk? rPTre^nr 4 >t mx ’ttjtt qr^rft qf gi^sqTfatftq q><?rc 
% ^q- Jr 4R qq: 2 f 1 [ ; A] qft «foft % r?q if sq-fB x;x qfajmr qft fqfqqr (1.1) it 
4Rf xx (3.1) qrr erffRT qer stt^ ^tm 1 1 ?rft shutt srarqrerc (3.2) qrt frw vx rrqrf f 
5T|f A=(a/b y XT ( b/a f 4ft SRfSsRT 4R3T | I 

jq: stft srttt qforrcr (3.3) ^ (3.4) qft sn^r f^T stt xxtxt | ffr^ (2.1) % 

wrq xx qfkrnr (2.2) qrr sqftq 4R»t i 


4. ffftrej 

?rr argqrq if %q?r qkqrq (3.1) qft fafsre: ??rnj arer qkf i 

j 

(i) qfe (3-1) if £= 1 , cft/-q55rq gqer qfkrr*r qqqq % ^q if srrcr 

ff»n— 
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f ay 

x~ x Jp(ax) Jy{bx) I x [z x°] dx, 

0 

a x~i oo / h \ 2 »+ y 

— !*-£ \t) ln •' r (y + «+ 

tj m ’ f zdlb'fi I y 2/i+ A)/ 2 : a/2] : P 1 1 

Pi+ 3, tfi+U ' I [(/*— y+A)/2 : & [l-H*-y+A)/2 : cr/2J 

Re(X)>l, 0 <b<a, R e [(l+^+y-X+o(bj^j)]>0 (4.1) 

(ii) trfe (3.1) if J?=l, ai=an=Pj=pii=c, (/=1, ... pr,j =\, ... &•) 9> 
<Tft"mT G-'ESFT t STTO I 

wf stsftt /-9>5T*t gw Tfwm ^rt e, if «fff ir gwtwOT & srrer 
*rwf 1 1 

1* Higher Transcendental functions *TT»T 1, ir^inf^ ^41#, 

2. TTW, *fto , '5T%o Sfiro ff«r» HWTo’ 1961,98(3), 395-429 

3. SPHtW, 'rfo, Proc. Nat. Acad. Sci. India, 1982, 52, 366-375 

4. #ST, sfa 5WT *nrf, Proc. Acad. Sci. India 1989, 53 A H, 327-337 

5. sr*r?, cr«rr (sramrafcr) 

■6. tppp, 5 ®Jo, 3fta^|f|*l X. tr^jo cr«TT tft'ft, aTTTo < ft°, Spri. Ver. Ber. Hei. New- 
York 
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*gq?t rf«?T % 

H-%?m % *T*SRt»T 

q?r° stps^ift 

nfrra f^rom, Warn, IgrsT^r, s^r 

[ STT'ff— -STf^ 16, 1992 ] 

tTTTm 

sre^cr spre 5RT ?Nraf q^msff % n*fs srffe? 8?f$sr sramor «pt 

f^TT I faf % fvff % !*!?£ STgTf STI'rT ^ | I ^ <ETW % H -%<?,* f7% sitf 
% ft fafw f*T *ft STO ^ I 


Abstract 

Applications of Chebyshev thermite polynomials and Fox’s H-function in heat 
conduction. By S. D. Bajpai, Department of Mathematics, University of Bahrain, 
P. o- Box 32038, Isa Town, Bahrain. 

In this paper, we formulate a partial differential equation related to the pro- 
blems of heat conduction, the solutions of which lead to Hermite polynomials. We 
also obtain two particular solutions of the problem involving Fox’s -H-function - 

l. sreftmt 

stiff s<rg- % ^ivrsbV *nrc*rraf stf f ?r $at- 

crm £>rit sn<«r | fsrft f §7f ff%r ft i fTf |t f*r cfta fro 

artfe stf ^pft^r ?r«TT?ff% snp^er ft f rrr* f^rftn q-Roinfi tr fist 

| i vjz fffftf st^?r % ft ff%f f sr sri^ f^r % faq Tiff % 

f[% ft BFI^itft ftt Sff^f I 

3f T fT®r % ff if f f 3TTf ft ff fSTSf fvff % %f*T =fTT fffsnsf STf^cf ftf 5t ! i- 
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ffRsrf (a u ei ),...\ ( ap , e p ) reft* 




Wff 


% ffp^fsrfecr ^Tf [2, p. 2, (2.1)] arpresrcrcrr ir 

= 2>'+n+i/2 jy**’ 0+2 [ h I 0/2— r, h) ( — r, h), (a*, e.) i 

H (V/,). (»-r, *) ' f ]• 

C. *™ ff »»« w < ; [ «“ i g*# ] * 

=2 r + n +3 /* JET ”’ 5+2 , [,/J ( -1 / 2 - r . A )> (-»■, /j)» («/>, 7 ,) 1 

-I (*,./»), (»-r. A) J’ 

/> 

A>0 ’ ? e J— / 27 ey- / £• + 27 jr._ J. y. 

J_1 j- 1 i- 1 J J-Wi / 3 JJL JJ j^u+1 Jj 


(U) 


( 1 . 2 ) 


-*» |arg z|<l/2 &r, r>n, r=0, 1, 2 n =o, 1 , 2 ,... . 

2. arfftra? *R$?r ot 

IF fir*?rf5rf<3a' tt fsRrc 


Su d *14 k 

d t dx* 2 ~( x2 / 2 — 1) u, (— °0<JC<oo) 


( 2 - 1 ) 


2S&T* w^oo, m 

( 2J ) ^ *wt €t WW % *i?z | [3, p. 134, (4)J 


, d 2 w _ 


( 2 . 2 ) 


SR ^ ^ ^ ( -«><*< oo), W*r<? % /j=jfc/2 (*72—1). 

* (21) ^ ” ' POTra1 t3 - ■>• 29 > (»!• P. P- 33 , (24)] » 
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3 . anftw anrpf *r pr 

( 2 - 1 ) SFT aft pr 5 TF?r faTCT 5 THT | ^| | 

u(x, 0= % An e-A»i-* 8 /* He n (x), (3.1) 

»-o 

He„(x) ^aft^T-pif^ | I 

^tjqfrf : *trt fa (2.1) % pr ft^erq; | 

u(x, 0=e-* ni -* 2 ' 4 X(x), n—0, 1, 2. ... (3.2) 

( 2 . 1 ) Jf ( 3 . 2 ) % srfircrm % ara^ 

X"(x)-xX’(x)+nX(x)=0, (3.3) 

snqr ffaT | aft [5, p. 168, (6.27)] | fas^T pr X(x)=He n (x). 

ara - : 

u{x, r)=e-*'-* / 4 He H (x) (3-4) 

arernTtpr % ftrsp^r *pt snfta ^ qr ( 2 . 1 ) pr ( 3 . 1 ) irqqRR ft arraT 1 1 
( 3 . 1 ) t f =0 vaft <TT 


u(x)= Z An e-^ He„(x) 
n»o 


(3.5) 


(3.5) % <fmt q-^rf Sr e-* 2/4 He m (x) Sr ytT q^t qt cr«rr oo It oo ?r> x % srflr srarerfara 
sp^ %«rt$rar-ptfss srgq?f [5, p. 168, (6.28)] % auffaqRT gq snft^T 

qqjftqq; pr 

gqjfR spt ft arser |q; (2. 1 ) eft fq>fara> pr 


u(x, t)= Z B n H n (xlV 2 ) 

n=o 


(3.7) 
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srFsfaft 


STCT fsfJTr srrcTT | ^ H n {pc) pfe I cr«TT 


B n - 


1 


f u(x) e-* 2 n H n (x/V 2 ) 

» "CD 


(3.8) 


(4.1) 


n\ 2" V(27t) 

4. faferta snftrsR 3Tg^5t 

( 2 . 1 ) % ffJMTcr erfe feffe srtftr^ arerasT xnrtart'jff jfit 
■^-=&V a m-jJ^(x 2 +j 2 +z 2 )/ 2— 3 | w =0 
srt fen ^rrax | pf 

(— co<x«x>, — oo<y<oo, — co<z<co), u(x; y, z, t) 

spx sfTT sriTtR: |, sr? t mn sr?T fr n^n (]xl->oo nm/m |^|->oo nnr/nr 

|z|->oo) nnr «(x, y, z, o)=u(x, y, z). 




(4.1) p (3.1) n.vftt | srt fecnp 


u ( x > y< 2, t ) — 2 2 2 A n „ „ 

rtgo= 0 ft 2-0 «1“0 x 

Xe -*(»1 +n 2+ n t )t-(x i +f+z 2 )H He ni (x) He n p) He„ s (z ) 


■■ 2 +*V 


X He„ x (x) He n p) He„ z (z) dz dy dx 
gspfc'W p : (4.1) apt p (3.7) ?T XTT^cfT % faST 5ncTT | I 

5. <5Tf!T H-<5?W % Jj fefw SJJTTor 

p (3.1) t fenfefecr p fesr^ | 


(4.1) 


(4.3) 


u x {x, 0= 2 A 2 „ He 2tt (x) 


n~0 




| .03 

^* n= ( 2 ^FV( 2 ^)J-oo “ lW e "^' 4 He * n{pC) dX 


(5.1) 

(5.2) 
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mi 

« 8 (x, 0= S A 2tt+1 e-*w> *-**« He 2n+1 (x) 

(5.3) 

* 

II— 0 



^» + i-(2«+l)! V(2^)L “* W ^ ' 4 Hezn+l(X) dX 

(5.2) 

JTfe (5.2) TTSTT (5.4) t 5P3TW: 



"a /j] 

(5.5* 

cm 

u , w «™ «-*» »*;[»•*! 3$] 

(5.6) 


srfcremfacr srkTnmswr ( 1 • 1 ) cm (1.2) ems|^ cTt (5-1) mi (5.3) % 
tprt f 5 ff =ifr ftTsfafes % sra fen srraT | 


,, ( x t\ — 1— £ 21— e -iknt-x 2 li 

u^x,t)- Vir ± o ^ n)[ 


v ff U ' 0+2 [ h I ^2 r ’ fy>'( h)> (Pp> e p) 1 rtg / x \ /« 

xH P+>,lAM(b r f q Un-r,h) J He ™ {x) (5 ‘ 7} 

sff (l.l) % nfaannf % answer fsr | t 


i, / x *\—2 lH £ — — . e-i(2*+i) f-* 2 /4 

M * ( *’ f) - V^ n -o(2«+l)! 


W, 0+2 

XH p+2, q+ 1 



(-l/2-r,h), (—r, h), 
(bq, fq), (n-r, h) 



He^-nix) 


(5.8) 


6. fcffw 

sir (5.7) arr (5.8) Jr tt snife # st-fesm sstts sr^n 1 1 

(5.5), (5-6) ,(5.7) cTSTT (5.8) Sf u=q=l, w=^=O t ^=0,^=1; A=1 7ST% ott 

[6, p. 151, (5)] spT OTEfnr sfef TT, Sf^ # 0 ’ * [ z ]= e "' 1 a«TT [6, P- 151, (1)] 
& feRfafes si pr fffnl |— 
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( 6 . 1 ) 




X 


rg/2+r) rp+r) ^ j" 1/2+r, 1 + r; -ar 


r(l+r-») 


1 +r — n 


u x (x)—x 2r e- z * , ~ x * 1 *. 


2f+l r 2 n 

u 2 (x, t)= — 7 — S 


V 77 n »o (2/1+1)! 


e~* (2n+ *> i -* 2 ' 4 He irt+1 (x) 


^|T 


w f(3/2 + r) Al+r) [3/2+r, 1+r; -z 

Al+r-«) [l +r— n 

w 2 (x)=x 2r+1 e -** 2 -*V. 


(6.1) 5J*TT (6.2), if z=0 <R 

,,fvrt-. 2 ' £ 2 ” r(l/2 + r)Al+r) 

x( ’ j Vrr Zo (2njT r(l+r-=^ 


]• 


( 6 . 2 ) 


59|f 


Xer *kni-x*l 4 

Ul (x)=*' e -* 2 /4 


(6.3) 


«i(*. 0= 


2 r+1 


r 
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»=o 


2" r(3/2+r)Al+r) 

(2/1+1)! ' r(l+r-n) 


3T|f 


x e -i(2n+l) t-* 2 /4 He 2n+l (x) 

W 2 (x)=x 2r + 1 e~* 2 ' 4 . 


7. srare 


(6.4) 


(5.7), (5.8), (6.1), (6.2), (6.3) cT«TT (6.4) if /=0 TT 
f??cTR STF<r ^ | : 
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3ft (M) % 5rfa5FEff % aRT^Tcf fsr t I 


u,o 


x tr+1 H’ \zx ih 


A? r I (*,./«) 


l( n!l 


2 r+1 £ 
V 7T is=o 


2" 

(2b+1)1 


XH. 


U. 0+2 


^+-2 ) ^+1 




(-1/2 -r, A), (-r, h), (a p , e i 
(b„, fq), (n-r,ti) 


»] 


Be in+1 (x) (7.2) 


3ft (1.2) % srfasrefr % 3Rrn?r far | ? 


x 2r e-^* s 


2 r 

V7T 






2" .Tii/2 + r) r(l+r) 
(2/i)l r(l + r— «) 


OTT 


r 1/2+r, 1+r; —z ] , 

X * Fl [ 1+r— n J He2n{X) - 


, 2 2 r+1 j, 2” T(3/2+r) T(l+r) 

\/ it n _o (2n+l)! /’(I -j-r n) 


x,F x 


r3/2+r, 1+r; — z 

ll+r-n 




r 

n_o 


2»r(l/2+r) T(1 +r) 
(2n)l jT(l+r— n) 


He in (x) 


rlr+l. 


2 r+1 

Vn - 




B-0 


2»r(3/2+r)r(l+r) 
(2/z+ l)!JT(l+r — w) 


H&2n+i( x )- 


(7.3) 


(7-4) 

(7.5) 


(7.6) 


nff f IT He m (x)=2~ m i 2 H m (xl^/2) 3>T 4^ 3fk $5? 

[1, p. 58/ (2.24)] *5t tTfURTT % TO ^ ft (7-5) cT«TT (7-6) STTcT f^cTRf [1, p. 174, (14)] 
t SPTtfta ft ^ t ! 
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fcr, arresrat#, 1986 

4 . tfK Trans. Atner. Math. Soc., 1961,98, 395-429 

5 * fSM, q4o a«TT qo, The advanced theory of statistics, *rPT 1 

ar?# ftrf'jvT q»sr fafir^, aaa, 1 977 

6. wf, qo q<r° a-arr fTWa', 3 HTo %o, The /f-function with applications in 
statistics and other disciplines. f3% fevvft 1978 



/jjnana Parish ad Anusandhan Patrika, Vol. 37 , No. 1 , 1994 


srh gftsr ^?i?ftacTT f^fsr % TO 

TOT* 

JlfoicT fg^T?T, ?5tTc^rR 3rr#3T, *nWt 

cT3T 
ijfto tfto 

nfiRT finrm, %?5fci ferras, w (f^rr) 

[ tn'?f — -sniPrr 28, 1993 ] 

srnsi 

sttst if OT*rT*t sstt % srepfa wt^Ff mt ^ ^ srftpr tfo^fftacrr ^t 

arsrm farcrr *r*rr 1 1 

Abstract 

A study of Legendre series by strong Borel summability method. By Shyam Lai, 
Department of Mathematics, Harish Chandra Post Graduate College, Varanasi and 
G. P. Singh, Department of Mathematics, Kendriya. Vidyalaya No. II ASC (N), 
Military Campus, Gaya (Bihar). 

PrasadPl has established a theorem on ordinary Borel summability of Legendre 
Series. Here, in the present paper, our aim is to study the strong Borel Summability 
of Legendre series under very general condition. By WinnW, it may be noticed that 
strong summability implies ordinary summability. 

1'. trfywmq : ttht {s n } sr^ #>ft Ea n % srtfsra? =Efr*rq;5ff a>r 1 1 

ffiff cPST fpffelfSP 3 IRT ^ 'Tft^TT'TT % ^ 
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5JTTJT 5TT5T tf«TT faf 


«iff qqf r-* oo, eft arprtr { Jn } qr #oft Ea n fafa it srarsTet: trq>?Frtq ®rr f?*re *trt 
qtqqFT etq> tre>qq)q \B\ q>|qfTeft | i 

2. (— l, l) qqiq if 3rt*q sqTqFFrta f(x) it q«rs ^"ft ^ 

/(jc)~ 2 a n p n (x) (2.1) 

7 J "0 

gRT fot! 5TT3T | 3f|f 

a n ={n+ j-jj J~{x)p n (x) dx (2.2) 

er«n Pn (x ) f qq> | ngf 5 rt%?f srgqq fra raq; q;ra 

V(i-2 r x J+¥) = £ z " Pn(x) w f?JTT t 1 < 2 - 3 > 

I *r fcniq f% 

0 (/)=/(cos e— 0 =/(cos 0 ) 

T=j-lj, l/r rar^ra afar 

3. 5TTer qf^JIHT 

srctT3 [3] ?r *ft%?f ^ift «pt sft^r *f:ra?r)raT qq faRfafeei qirq «t raiq^T qvt 1 1 

stiro : qfir 

j‘ I /(X±H) -/(*)! du=0 [j^~[y^]i *rtraf>*0 (3.1) 

eft ?ft%?f #°rt (2-1) f( x ) % arfer tTq? arFqfqqr fsFg x q^ (—1, i) if qqFFftq 

(*) | i 

4. gsq qft«wr 

ft% ^qqqef qf^FT qq FTqfoqq araFeT griTFq qferSFSr % aFerfq SR€ sfftg- 
qq*?Rtqen % fen 1 1 

s*w : *tht ( Pn ) srqfr qq ^ qTFrffe a^q-, iftqWqq? sFrqqrq arpra | frail 
fq> ?qqq 1 nqf anfep *ftq 

on 

Pn= 27 />v-»-oo, qqf grff /->0 

VwmO 



sfuft "FT STEWT* 
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JTfe 

j* \f(x±u)-f(x)\ du = 0 wff wff (4.1) 

t3T^f A(0 5PTT n (t) t % <ft SRTcWF qjWT | % 

A (0>#*(0 ?r^T j£p 

t % ?rrq- sffe'tetfrir ?r ffa sft& | aw 

A(n«)log«=0|>(p n a] wff »->oo (4.2) 

Jj-f? 0<a<l "ft eftSt?? #ift (2.1) STf5T W %f?T TTTT^frq' (B) | ^ fe"§ TC 

/(a:) % srfa (-1, 1) W"TTT*r if I 

5. srirfira : fqrl % fafr Prc^RrraT srrrFw qft ^fet— 

stitfirc>T : {pn} srprrr 7T 3fT srfewEr | sr-ritct, war pn-+<x> sift *zff 

m— > oo, ?ft fif fa^rferf^r qfe*rnT sttw ftw i 

J‘ |/(COS(0-J))-/(COS 0)1 ( 5J ) 

wjff Rf f-> 0, x=cos 0, bx+u= COS ^ "T4T 0—<l>=y. 

%% u%feq>r qfr qft3rr [1] q>r fr flgwT* ^ qr stir ftft i 
6. gw 'ritarw qft sqqfer 

srcnaM % «rf srfag qr^^sR q>r sptjtir q>^r §q |if #°ft (6.1) qrr naf 

arrfirqr srfeqR s n (x) fe?§ jit (-1, l) $ str ?)w fair 

*> ] 

sin (n+1 )j j V ( sin (e .. t ))dt+ 0(1) (6.1) 


aro few war | w^T 

0<-i-o<P<l, x=cos 9, >>=cos <£, 0 <9<tt, 0 <$<ir, 0 <<f><ir; 9—^—t 
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?iror srr?r cm f?rf 


serf's 


*• 2 •jrto»(*)-/(*)|= E 
«“ 0 n > Wm 0 


r» n/r« Mt) 
n\ JjO sin(?/2) 


•y/(sin(fl— t) 
7T-\/(sin 0) 


sin (n-f l)f rff|+0^ 


c r> \ 

n«o n\ ) 


3R 


SR 


=0(/ 1 )+0(/ 2 )+0(e0, *RT 


r f 1 " m 

7l J. ~r 


e r c0 > 1 sin ( r sin t+t) 


dt 


- o[(r+i) ‘ ri °IM 

-o(o o[ - ( - r y+ ]) i 

L M/V) .1 



=0(er) °[^7)] ^ r ^°° 

=0(e r ) 5iff r~>co, (4.2) giTT 

=Q(e r ) 0(1) wJff /-->oo 


=0(e r ) sir) r ->oo 


4=| \e r c0s ‘ sin(r sin /*+*)[ dt 



(6.2) 


(6.3) 



sfofr ^TT 3T5ITIR 


41 


+ °[«Bj] fir * 

-O(l)-0(l)+o[^(l-e)logr] 

=0(1)-0(1)+0(1) (4.2) % 

m: 

/,=0(e r ) |j^ a — szff &ffr-*-C0 

=0(e r ) «*ft r-*oo ( 6 -*) 

(6.3), (6.4) (5.2) % ST*T TT *tfa<T qft®IW 5TT<r $GT | I *wfcr 


f — |j n (*) -“/(*) I = 0(e r ) r ~*’ co 

n-o ^ 

??r (l.l) % sr^w fora: srraT 1 1 

^rfT-in'R 

sft« tT5To tr*To faqTSt, 3TEJTST, nfaaf fa^THT % 

arere r ?cT5r | fr&t STtenra' 4>t turret *f ^ 1 
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5PTT SRSTTfcT % ¥w fSTS 

*f***TS 

maa fasna famn, 

firftatf ar#*, faf^, fafR-815301 
[ mm— sraffR 10, 1993 ] 

HTTRT 

srega srtsr ara aara ^nrsrrfsr % 164 55a am fagm ft a| faaft - *: % 80 jaaf % 
fam faa % ?aata afaaa ar aaa 1 \ %$* ara ft ara afaaaf at mmaRar rja 
^aara (Indices) aT gaarma .srsmra fern am 1 1 aaia fafR at aait afaa mrasm 
mat mrmfa 1 1 fa^fR mfea, gmg am fmf a ft aft aaarfa | am ?a% ata faa ar 
mrat t ftraR m a^a-ga % faq TfJf 1 1 

sfgat % amt <ftff Jr grnra: fta am aa srfaaa ma ma | Jrfaa asa am maR 
a’jsf Jr art srfaaa at afaar mat mat 1 1 a&a aar arrarrc mm Jr ara % aam am 
afaaa air — *fa, fa, %at (Wavy), tjaa, ara qa rnra, aaa riaa, a aa m 1 # aaa ara 
!Rf riaa, ^aaata^ m% mit 1 1 

mga asaaa if ataf ft mrmfa Jr fM afaaa at aramRar aflra mat aat 1 1 
ama Jf 32 ak fa^fk Jf 19 aarf^a fair | fmrat a at ajfam if fta afamr | aar 
afar if a%mta fta am aat ftaf % aftra 1 1 f>a afaaa ar afaa ma faafk % af% 
fia at II, IV rja V fafai Jf | Jrfaa mff^ fra aar aara % ataf fTaf Jf ?a afamr aT 
afaaaa am I, II r;a IV fefara: Jf mar aar 1 1 ataf aaaifaaf Jf ill qa V fafaa if aa 
aT ara afaa mm aar | (f«Rfk % V fafaa at ®t?a*) 1 

fra-aa aama Jr aaT aaar | fa iaa mrma ar faata afa ft marm 1 1 j® 
amf^af % mata afaaaf Jf fafam ara ar=a f ^ f 1 af araaa: atat arcaf % aar- 
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5ft ft<TfTirrJT ft stcrctt 1 1 fSrcftr if an 1 # srfa^q- arfsw | fiR *ff c=r=Effa srRr^r % 
3 TTSTR <TT ?>ff tTq>-^ % *PPeT | i ?TT«r ff W'T if ?>ff fafR qff ff 3037 3 R- 3 rrf?r if 
f*racr-3[5i% ct^Pt stf'cr^t Trwt 3R»nf?r f cr«rr arfsrspf ?icr: grfer arffarrfir §■ fapir f 1 

Abstract 

Study of finger dermatoglyphics among the tribes of Santhal and Birhor. By 
Chaturbhuj Sahu, Department of Anthropology, Giridih College, Giridih, Bihar. • 

Present paper is the study of finger print pattern of 164 male Santhal and 80 
male Birhor (a vanishing tribe of Chotanagpur, Bihar). Comparison of pattern 
frequency and indices has also been made. The Santhal is settled agriculturist and 
most numerous tribal population of Bihar while the Birhor is most primitive, 
nomadic and vanishing tribe. These tribes are the most ancient ethnic group of 
India but little work has been done on the Physical Anthropology. 


The Human finger balls are characterised by whorl and loop pattern while the 
arch pattern is found on the middle and basal phalanges. The patterns e. g. Straight, 
Hook, Wavy, Angle, Arch and Angle, Double Angle, Double Arch; Double Arch 
and Angle, Enclosure have heen observed only in middle and basal phalanges. 


It is found that frequency of whorls is much higher in both the tribes. Whorl 
pattern has been found in all fingers among 32 Santhals and 19 Birhors in both the 
cases, digit I and IV are generally showing similar trend in whorl : loop proportions. 
Whorls are much higher in proportion to loop while digit III shows much less fre- 
quency of whorls than the loops. The digitwise distribution of whorl ; loop pro- 
portion presents a generalised frequency distribution. The dissimilar whorl : loon 
proportion in some cases might be due to genetic factors. 


The Santhal and Birhor are much closer to the Munda so far 
dermatoglyphic trait is concerned. 


as the finger 


fcfTT B'RcT WTO *T ^ TO | Wr SPHTSIT WRT 

^ * 1 ^ tmf if ifer mt iprr m 

5pt rrr wrer sr^sr a-sn wm art tcr i 

■fm * M TO « w# OTTO: t Wrfw? ,5! »f, OT teft * 



pETRfsR SET srsxrJTTT 
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STT^VfT 3 TF%!T afhc ^RT^fTcT n£ZT#f % SRT | I ?P#t 3 RTf ng? cTR % 300 % 1000 
#Rt % #Rr 1 1 fsrgR #t mrJf 3 ?#t #t#r "TRTPmr aft ^rrf apRor 1366 #Rt 1 1 

3rs jtjr % am Jr 'ttstt tot | f# f#gR if groer: #t sran#tTT artrr ?g# 1 1 JRtttV 
vttit Jf Tg# an# arR an# f*R, an#t top, afarer crFto anar ct*tt iftT ar# *ttJt | toPp 
"TSRt nn % afPr ht% 3>?, #tfanp'tf?r'pafr, stst, #tft afl? farcet ppp, ster %^t, tort# 
*jt# tot a[# *rn% tot % f i ?=t% aniroiT aR-afiTO <r #t»ftfapp totttoot ^pt tft Pgar arfgrp 
totto tot 1 1 7SRt tot anfroTfrot set from tor | ?Jr anfroret spgT 

SfTfTT | I 

ftfJrgTfJpP arSTO#f # IT| "Terr TORT | Pp gfJaR STR^T anfTOTfTOf % #tt STOP Jf 
an# % #t anfroTfrof «ft HRTfapp it# arriroP frof# "P# stotPr Pgr tr ar% toPp 
afror aftr to% arm f#p!Rpc#f % steT totto % gr® waf Jr arrfTOTfTOf *pt arnTTfarer it# 
anfrop fanf# Jr 779# qfro#rr an fror 1 aftsrtPRpETO % trw #t aftsftftrsp naff Jr anfroiart 
nnrfaa gtr f#nT ngf Tg ar% i gf t »iT#f Jr Tg# *rrart tottokt arfror # ar%# sftr ©tzt 
totto gfrof Jr Tg#t anf | arg f # arsmTfro a:gf 1 to TOg# % anfroTaft snPtfnp tttto 

f#?TR IT# TOR 3TT^#fsnpt % fapr 7gcT gT UTOtTlt pfR | PTO 7R7 3TI|#f#Pt aTTOTO % 

fJrir the grft pr^'tot f 1 #f% # srPTfsTO# Jr ®t# gar #t % ¥7 Jf smp "rg# stt# 
t ^rrfnrr gg st^itr ferr nrar | f% ?ar arnar Tg# aT% rr^ff Jr #»rr % rnraar Jr 7g# 
nraft arifan# #t garqr # axir srk arrg#^ fanara arruftr^ faRT#tn gl# far^Jf 

arnranw aftr |n*r arsnir # aTKaaTTcm ar?af#^ | 1 Jt #stw ## aR- 

anfJr "Pt far trt 1 1 #t#f anrarTfenff % Petr 5T##tTarRpEW ^ tttjttr 'tPrtt ## |ir 
5arTTTeTT“E anarR #t f%TIT TTTTT | I ?TTPt RgTT #t gt ^rf ana aRanf##! eWT arTf##t 

Jrnt "Pt tt|| r 
s^JtatrnraPEfpr 

nRg' 9 RR Rnr Jr Tgen | Jrfep argaft, g#aft q# arar# aft mr 5R tt % anr 

STT#T # fnR gteft | I ITT# ^ar eRT gtf?TTR TTpafTTf TTgt gteft f I in ^®TTRf # naTRTnT 

Jr fr ^raff Jr arirmR farffn gt#t | farnJr # nft?r ^raft Jf "rpRFenr ft an#t 1 1 ng gn 
n#t si r^Jr at Jf "ttttt anarr 1 1 ^tt ?sfr#f % r#r ^#tt ^r# ^mt #tf 

^"TgR 5T5? «TT JrfeTT 1926 io Jf fart- ^^stTnTTTpEW (dermatglyphics) 5 rs? 
frRRT 1 ng tr^r nrgfg^ ?mr | fanr# afgaft, g##t aftr gar# #t #t 3R#t tr Jf R# 
^rJr inPER srtr % srPr^ff arsiriTTr f#n arreiT ^ 1 e=rnr #t nergf ^Prsrfim aftr 
g nr f qi^_^ g^ft ft#t 1 1 srPr^T rrpRTfTTn narg Jf gt prR- f 1 a#ar 5r«n arR srjr % 
#t? ?TJr#tTamrPEgn % snar ngt gt# 1 1 carnR rrin^T set an^rR 3R«rr#t ^ 



qsTO, qq T>q anfe spixoff % mq qqrqT | qmj m Ttqf % sfq; TO qTO ir ?qTOq srTOm 
p: amt rp qnrfcr if to mcrr 1 1 m srfqqqf TO qqTO qrTO qftqqt TO fTOrt TOTqqq, 
q*t TOqTTtj anTOqqq? TOt 3TTf% % Tqrqt ¥T ft q<R ft qTO qT qfcRqf TO TO^TO TO qqq 
qqTOt 1 1 gw to ?qTOq srfmq qffqrafr % ?qTOq srTOmt % arfaq. t«tt ftcft 1 1 <9 q % 
13# 5r c 3Tf if ft aft srfmq qq tout f qf arrTOqq qqt tot if TfaT 1 1 qf srTOqr sqfqq if 
arm-aim ftar 1 1 q^qtqRqtfeq? f?% q^% if TO »rft?r ^srrsff 5 ft qwr fqro-fqR ftcft 
1 1 qTOqqf 5 ft iff fqfqRcrr angqfiirq? ftcft 1 TOrr m% from if »TOq? srtTO ®pt qtqqrq 
fTOr 1 1 ?qro mtq sTOqr mqqfqTOq arsqqqf if frorr wtctt 1 1 

sTiztRTqfqm to qsqqq to % fqq arfq srrTOq TOq ir ft qfR^q fern t?j | 
%fror ?qTO qqTfqq? srsqqq 1 7«Tf srtsTO it srr^^^r ftcfT 1 1 #5rrfqq> arsqqqt % tort qT 
qf gsrrq fam tot | fer cmtq srTOm qf% srTOq? rnfro if srm-arqq ftaT | iqfTOj ?q% 

5TTT qqTTfqqf 5?t Tf^Rr TO qqRT | I R5cR cl] # TOT# 3TSTOR if TOsTT f% qTO qqTfcTqf if 
arm-arm wr if ^@rr# ftcft f 1 s?fTO srfqmf TO w— L— A (ftai— m— 3rr#) if 
fqqqq fmrr t 

fsrfeq fqfsr : 

?qTOq srfqqq 5ft ®rq %# % flrtr firm TOp, m# froq to rpro qmq, if%q to, 
TO# qi cqrffzqr 5ft vfte cTTO TOEft qT fZ TO cTTOT mf# TO 3TRTO5RT ftdt | I fsrfm ?5? 
if qqr sttot to #q ftcrr | fm% toto TOift qgcr ft q?? ^ toTO | 1 msrm Pr ir% 

qi% sqffcr % f Tq/TR 5ft 3)=50t cRf Eft55T ^Tjft % fm TOf f?qt TOcTT | I fsrfzq ?5T 5ft 

qtft qrar rt?t wtz if zrmr: to ir w %mx anzr | ?nf% qq^ft toct to ftm 5 ft 

cRf TO 5TR I arq RffcT % fiq TO TOT?r sftz if mqqizt & | cTlf5F TTO?T SIR 5ft ?5> 

aqfro % fT«t if m to i %fm qf fqfq mqt anqqrqq? qft ftcft | fqfanr sr^gq 3rsqqq 
if pfr fqfq arTOTqt qqt | i m sft? if fsrfm ix; TO qz ir totTO % to? qq ^ sqfqq % 
afgTO qr pTO if qqj ir pt: TOt TO tot f?% qqiq % qrq mtft miff | i f^TO aftr 
afgTO qtqf to fro irqr t|tt | TO mam firTO if ft mrf mTO 1 1 fqTO TO fqfm 
5>TO mq sqR tto qiqr | f% fqfrq 5>TOf qqr ft TOt afgTO % srtffTOTr q;#Tqq5t.TOq 
?r> ft i m fqTO TO to % zTO qT t% qz? TOqar qT ^q sttot T®ct | qifqr qrqrf to 
ffrqr qqqqq qrrqq TO m i qrq ft qrq f#qt TO TOqq qT fsr^ qqq qf | 

qqTO qTO sfgfqqf qfqmq <STO ft ft i firTO TO TOqsr qT #sr % qrq fitTO % qfq 
m TO 3 >tt ir mm mar | qrfqr firqt % qsq qrq to srfmq TO fro ft qrq i qfq frq 
TO qqt afgfmt «8TO ff f>TO | fqfqtr zr^Tfmq qq q;q qfqm m ir affror ft qTO 
t 1 f*t?ft % qsq qrq TO qqTO % qrq afgTO TOt TOcTT afgTOq wq"t TO TO afgTO it qqRt 



fanrcfk an asaan 
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srraT | cttPp gt aft arata afkn afea ft am i aa fkft aft aranr ka aft ak safe 
|tr ags aftW? an aanT aft amp gnmT arar 1 1 snana aa an stfkn afea ftaT 
1 1 amt-amt w na tr at jn^forcr amt mat 1 1 ?a% am fra an am fen wTarr 1 1 
ikt anna gk fra an fsra fnar aTar 1 1 gfaar % feq atnt fsrsT % ata ga far nta at 
aTat 1 1 


aaat ^ Man 

grt argat aft fsrfkr ant % feg gfaar aft afk % gt at m>af n afe fen aiar | : 

(i) agat % akt akt aft fsrfsn 

(ii) fefkr anT taa aafaaa fsrfkr 

(l) skt at at aft fsfer : akt nkt aft fsra ant % feg akt akt % am-am 
asa akt % ar® ffkt aft at gfen apt mat | faat ^nkafenn aftn an afka m a% i 
aia aat a|# ags <pt anna % ga fenk aa art mat | srk at ffe aaia % ara- 
gaft ark (arana aft afk) aa> gara | feat atnt ana % afamr sffea ft aaf i ?at nanr 
arm afgfeaf apt ®ta ga; % ma gar an% amm % aat ark at mat 1 1 fre tt % ara 
afan t ait fra % feg Lt am art fra % feg Rt faraar tt 1 1 sa% ara aga aft ®Ta tr 
sar I fen aa f ark am argfeal at afk gfna ana fa -* (ak) an fnmn am tt | 
mf% a? ararnt tt aasn aT atr fe gar agat % ara fat: aft 1 1 afa feat agat aft 
fafen 3t^ afr ft at §n: aa agat apt fsra at ajar | ak an fea % 3 ?tt I jtt II aT a?n 
at aft ft fear fen mar 1 1 wt srana f[k fTa at agfeat aT Fan feaT araT | ak akr 
^ gar at arat i ftr ak at anatat annt % feq aaFaa aT am, an, fan aTfe 

at fea fen aTaT 1 1 

aft fear %aa am fefea aa%a % feg aaaaa 1 1 

fkn mTft % at ^ m %aT a*na 1 1 gfea amaraTat Jr sna: mTfkffa fefa 
an ft aata feaT araT | mg af ant afa aafat ftat | (fegmaw) i 

agat % arata srfa^af aT aiftnifea at^: aT feaan akr Tt atn ga nfmga 
ar^faaf arm fta't |— arfa ana, afra ira %^t i 

ana aTfa : a anakar k%a | at srfaan aa at kat 1 1 1 fkra rwwwr am 
^ a?cfi | ak far aaa ffer afaan aa aft kat 1 1 aft af ka | aft afaaa % aaaf 
k faatfkr feaT araT 1 1 agat if aa aa afa^a aaaT | at ana ^rna an X, Y aar % 
arwrtfea feaT araT 1 1 
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*k q* f?ET 

arfEwtvr Ppr fsrz *%** if f*ft*er %?? f^ fterr | fanf *k *t arRrft* eeRr* 

q* %53T *t srr^r EEfa** ^ 1 1 *ifk e**t* sr^re* % %?? % f**E fteTT | **f* t?ET 

tr^n fk *t*t (>< ), eet *t ***t fan ft* ffsnr, q**r*t*R: (^< >>.), si? (■), ??r 

|3TT ft* (S) ITT f%?ft *t STfrfeT 3TT **T f*T ft* anf? | I %5ET *t *D’ 3T*T it TFkfaRT 

ftwi ^rrar 1 1 

**T (3fk*) q* *R (**>*) 3<r?T 

**T %*ET 3T%§T STE **>* % 3TTT 5rRTf*fkear aRET | *T *tf $3TT e**t* srf^T 
**eTT | 3ft *E* if ft«teT fteTT | I %% **| ET?T *T?* 3T** fteft f *k f%#T *t ’ktst 
***T *ff f**eft | I 

5R? %5ET ^T f**T* E* *** fteTT | ** ft* (ridge) 3T*iT fteft | *T *t *T»ff t 
* e * t arnt f*p**t | ark fkf tt k f***t gf ft* f^kt* fssn if ***< ** at* *t 
<rrc *?ert | *gf <rc et^t *ts* ara* fteft f (arer: sr^r^r ^et *t **e q* «fr*t) i *ft 
5k St* ** cr^r *H* apt ikeft | eft ft* *t *tEt ft *k |, afk Eft q* arfs* *T1R f 
eft kst* CTHE* ft *k | I ** %??t* *7 arfesp *T5*f «pt keft | eft %5?T *T **% %X 

*t*t *r?* *ik 1 1 

Pctt fsra: % ?**t* srfa** 

|o 3 TKo f*tt t afg*t % e**k srftnkf *t *k p!T unff 3 f *nffer feiT |— 

an*, 5TT, *I^ e ffar* fr* q* apPTTfsR: | ^fap* HTamJTeTiTT %X SrfeT^'ff *f 5®TeniT eft* ft 

spintf 5 f far*** ferr **r | — an*, *7 q* ft* i it eft*t srRt^T 55**: *5*) % 3 ?rtt 'fttf 

TC ft fit f , Tng keR* ^ft **T et**t % fafcp* *nff * *t fteTT f I 

an* : art* aft snPR % ftet f — 

(i) **eT* (<%*) an* q* (ii) ERS (eFfn*) an* 

■ (i) <#t an* : t* stf*** if ft* q* f**Tt it $*tt aft* et* fkn *t 

sft% apt afr* **K f*q |q ftet I I *T?m*er: t?ET *ff fteTT f I 

(iii) i?s* an* : *t ^ *T* ft f irf** ft* *s* if &XX # aftr *3t |f fteft 

I ark eft* % **R an^Rr 5PT *Teft f I 




feRfsrc 5fJT srsanrar 
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5TT 

c\ 

snif ET^fearn ^tcft | ?T5TT T^rq fsnr sTtt it srer srrat f gtft afk it 
f^r^rat 1 1 Jtrf? 5Tf ®tst arg^ft (V) apt sfR q^rcft | aft srir nq amm ^ | cm afap 
(I) apt am; a|mr arrert apt m ^fer?r ^ | 1 

i^r 

srffmr Jr t«p an arfep tsiif in % *rr fft p fm 1 1 ^Jf art %?jt ftct | 

aft ’Tfire'T % aftaff sftr fecT pr I I nRTRcr: §taf Rmt, f^affetr ITT am qapR % 

^r 1 1 ^T3ft % srrarc m §taq sram % fft |— 

(i) gfeat (concentric) ^Tt? PR % =amf 3TR n%rjt frT % a?q if 

^t?ft | I 

(ii) trapR f>3?fteR (single spiral) $$ : ^*T t*p ft VST J'RafRtTT fjft gf gtift 

I I 

(iii) ferr«»r g^ S H tg R gfcf : <t t^Ttf fenfa f^STT if f »ff ft gtcft | I t^T 

apt pr% apt fen % 3TTSTR <R nft apt ajf^an m a?St apt tjf apt faPRtcT feaPT if 
-n^ft qsfar if far^ppr fen stmt 1 1 

apT t ft f snr 

j® $ir *ft srffmr qiir a^ f ^fr qq aft* gtn % aftp % gtft 1 1 

(i) Jtapr qfe srq : w stpr % srfcRn t srfn^tpr ^smt ^rq % *rh gt gtcft | 
TRf pp m 3 rfnq> ^Ttr afe ^ Jf ft tjfap? qfef % nqR T^RTT aRTcft | I 

(ii) fern ?jq : ^r aft me mr gtft f 1 qp ^ gsn gtcn | arr arp-fn^: % 3m 

g3R 1 1 

(iii) HIT5T qfer arq : ?*rJf aft fpR m % anm gt aft qifoe gtct f qa?§ snif 
ptT 5fT?ar fen fenfef gar 'Mt Tf eft | I 


q^frs5T qeq 

W sppr % srfeFT if aft % srfsrp prat srnt | ferir aptf farftanr srr^far argf 
gtdt 1 1 gn sppr % srfcrmf % ftrq f^nt ns? apT ^TafTP qfr fen smn 1 1 
mft trfrrmf apt fer % srt ^q^ ^r % ?prkr nan 1 1 








fsarafp p s?sss 
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fp sisfp qs f fsai 

sq srfpq J( wst s> fpst sqat % fsq t<?5T sk str st sipfss fpfs fssfffp 
apt sTTcft 1 1 p% sts test % sk qs stst fsT gfsr srst | err stst ^n apt s?qsr 
st st srst | sftT ss p staff % sts st ftst | sa| ft farsT stst 1 1 

ft# 5rfSP t St ffP ST% % faq f ® fsssf ST TTPR STST qpT | I p 

srfcrsq if st pct— sif ark st| ark f t% 1 1 ss staff i^nrsff % prs st qsr ^rrr stst | 
cis sft %5 ct % fs=s% fprt Ir fsssat ST#t fsr si argsp srs % sts apt sftT sts I?st 

sap fsST STST | I 

fafp a«rr ^rs <p%s st cssts sfpq 

sftsrstrfafr % cssts sfssq % arssss % ss if argst % amt % staff s> ft %?? 
fs?g sstst pfsq 3fg#t % ses qs amm sr»sf % cssts srfspf st sp ft ss sts 
SITS ptT |, pfs SsfPS qfSTS % f#q P srfspf ST aft SSST ft SfeS | fsSST 3Rft 
stff % sfspf st | i is msas if spf [s] , fsf C4 > 5] , sssts g?STqt 6] snfs % sts sps- 
g# fsansT m % sf aft aq^s st fssT f fs aftskrrsartfss arts STpTsaftfes fcraq st 
qfSiarat if aTTHTT W<»st % cSStS sfspf ST Sp ft SfcSg# StsSTS | I 

SSSTSS ptqsqPI if .sfgst % SP qS aTTOTT <I*sf st PTST % SSTS XX ssssar 
fssT arts fq«s ss if sstst fs p apsf if fsqfts fssraff if ap% spt ferret asst ff 
^STTatf s't St SSfSSf fteft I farsit stf qsft ff q?g fssseft Sff f I saffat Sf aft SeTTST 
fs p msf if fssts qfswf ST farfass STSH STST STST I I fqSS [#] ^ 3fq% STSSP % 
sPS if Sf STST f% p ^’Jsf if stST (ssm) ST 3TTS PT STfsP qTST 'STTeTT f «ft I, II qf 
III afgaft if jftfpaft^fps apt afts ^sst | ssfs IV qs V if assT f st ftciT | ark 
sftfssstapm st SR apTeTT f I 

'^ftssRSP tl0] % psp anrfrsf st afgst % sss qs ansnr gaff % cssfs 
sfcTP st arp arsps Ppst sk srfssqf st 4 gp ssrt if safffer fssr— stsn (St), 
fS (H), CTP (W) qs an# (A) I P sfcTPf st p: pffTeT ST 8 arm if SRT— qqs 
(An), ST=# qs qss (AAn), PS qp (DAn), sp arr# qs qss (DAAn). sp sp 
(DA), qsSStST (En), StP (F) qs qpt%?P (Ac) I p qfssq'f S> fp if STR P it 
tST ST TOT f I parr ft Sff, saffat p cSStS qfcTPT ST SSPS STgsfSS qs stst HS# 
if fssr sk Sf fs«ss fsSTST fs SSS qs STSTT soft % cssts qfsp angsftTS SKSf 
5TTT fssfap ft?t | I fsS [U] ^ f sfSPt ST SPSS Sfaft Staff XX fPT sk p% ft 
ststt % cssts sfsp sip fsq I 
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qgq'ar qrg 


STTfifS 3T»qqq 

spfapq qqT fqqaitr i2] ^ qtfqfqqyq % qsq cfa anarR if fqnrt *rt srqrR qq 
aqqtq srfaqq qft wr qqfqT qrf ff qa# TfspY if ^ sff^f if aryq aqqfq srfq^q 'run i 

afRfq STSTS % 3TTETR if qqt- qqt q«T qfqqq TOTT qqr | TT^ TfHW if f*T 5PFR 4TT 

srfarqq «r|cf ft gfaqiar § qft Pr^rarr 1 1 q>f*nq qqr *qqt 13] ?r farfaft arts qrqq % 
qsq (fa amrs ^f % aqqtq srfaqq- qrr qarqraqq; arsqqq fqrqr i fqrq'aft if armR ®r»qf 
qrr 20 % cr^TT qrq ®vii qr 9 % qraqfaq? srfqqq (fsfqqrq snr) | qqf% q-pq if ^q qqrrs 
qq qfcr^q- qqnq 1 1 

arTarqrq qRq if aqqtq srfq^qf ts srtsrqriq qqqsq | T^g gqqraqqr ^q it fafR if 
qf q ft qrq situ q>rc §arT 1 1 fa frc qft aft srg<? qqanfqqf gosr qq qsfq qft afgaft qq 
f^wt % aqqtq qfa^r qs qfa fir I (qqf [14J , gqaff qq qq>qqf [,BI , q^qqfo®], qrsr 9TqfP 71 , 
qrq qqf qq ang [18] , gqqT qq aqTqU l# J) i s?ft qqqrfam % qfar fas ns qrq 3rqft*°J % 
aranqT qftf qfa qft fan 1 1 mftq qqqrfa fasfts ns qTg [2, > 22 > 23] % qtar fas % qarrqT 
f%qt, afgaft qq aqq srqf if am gm qq 3T?q[2« ir fans fas qt qrrq fqrqr | i ?aft qqrK 
qqrer arqarifq qs fa?qmc 25 . 281 qqr qTgt 27 > 28] % qqqf % arfafaqq fqrqt qt qqrrs % aqqtq 
qfarqq ^t srsqqq qft fqrqr qqr | qqfa qqm faffs qft qqir arfaq qqqgqr qreff qqqtfa 
| I qf SrTSt-gqf qTSS qt q§?q qqqTfaqf if if qq? | qqT fafTS if q«q S=q it ffqM 
qsqqT, farist qrq, fafaqtf , qqqiq, qqT faf^q anfq fqqf if qffft qTcft | I fSq C291 S 
qtsrqTfstaqT^q qt qqr qt 1 1 ?qqt «rqT qqrnt | qt arqiqq qT an^jtqf qrqr-qfaqR 
% q?qqq anaft 1 1 fasfts fag^q ft sft qrfaq qq^Tfa | qt fafastf , fqrstqrq, sfqt 
qrfq fqqf % qqqt 2 fqT if qfat qrqt | I 

SWtntcW 

q?gq qeqqq if qqm qqr fasfts qqqifa if afgqt % ^qst qqT qaq qtsf if qfa 
qfa qT% aqqtq qfa^qf qT qqq qsat fq nsqt qTs^qTsqr qft qgrfaT qqr | qqT qq% 
gqqfqr qq gqqraqq? qsqqq faqi qqT | \ ?q% Farir qqiar qqqrfa % 164 qqqf qqT 
qrfaq qqqTfa faTftS % 80 gqqf 5PT fayfR fas fqqT qqT | qqT qq*TT fafirqq ^fq^ET qqT 
fqqaft 1301 % 3TTarR qs faqr qqT 1 1 gqqraqqr arsqqq % fqtT q^rfarq qfqfaf qft qqq if 
qjqT qqT 1 1 

qfrqtm ^ ^% , brt 

qnqft-l if aqqfq qfqq;q % fafq?q qqnst qft qR^qRanr qft qqfqt qqt 1 1 ftaf 
qfqqq qft qK^TSqT stqf ft frq % fafqs I, II trq IV if anir qqt qfq^cff ir qftrqr qTqt 
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lit 1 1 iti nr stw^tt #t f?*rf# sn?ft 1 1 11 arm #t ftifi if# fin #t fsf#s hi 
qi V if sp^ur: 54.9% iit 63.5% I arifcrerf^f re ^f III qaf v fe fsrz if suit: 47.03% - 
5P4T 49-26% I I if# ITT % IV flfars if gt# m iti m# srfsrsfr (67-52%) stir I an I 
nn arm m in# arfair iti if# fro % v fsf#s Jr fniT 1 1 if# fro % I fifis 
if an# srfrni % nro-nro nro srfer^q - — m #faron; fsn m, #ri it%s nr, qinttm-r 
#t fi# | anfir it# fro if aro #fiin, #?S5T tt%s it q# qintfasn srf#?! m anni 1 1 
3f# fro if arq- arant q# ft# #t gRroRiT if mq# arm | anf% if# fro if irif ft 
srfiwf #t iRroRiT anwr arori Trot lit 1 1 fifars ii q# iv % am# if infr ft gro# 
if faif# sni: qir ft #art srror ft 1 1 if# gro it fifars hi if nr araii sfH gt# #t frof# 
M#i i it stir fi<Rti irot anr arma; it irtorit ft# ar arfsrir fir aft 1 1 fifars V if 
frof# qir #aft iff 1 1 if# fro if arq arnan: q# ft# it iti anroi qir ft #art fa#t | 
^ifi if# gro # arq arana: it frof# (63-5%) ft# srf#^q it §am if igi ft 
srfsrni 1 1 

fsRftr ananf# if aiiti srfaniq it irrrit #t qir-it faif# it #tf me ami 
aron 1 1 in# i? if# fro it III q# IV #tr it# gro it I fifars it ®t?m: sm ar#t 
niTf ■ ait if ft# #t irwtrit ft nfEPp nnft lit 1 1 afirar if it# fro it V 3fg#t if m 
arm qi ft# #t ani f# nim nmn | fiifti if if# fT«r #t ir stir firmer 
ftifn nrit i#t 1 1 if# im if nn stshr qi ft# #t anrsn 62-5% qi 36.25% 

1 1 arcrfir it# fi«r # i?ff itif nfiST# #t it^irit inn: 32.5% qi 63.75% f##t 1 1 
II srPeRoff % 3TOR tR f n IT# | f% flTftl IIITfl % ft ST^I ISTI IT#t 5TITf#lf 

!R#t 2 

#«TT5T # ft# % SR?R q# flcRI 

i ' 

IRT f TI . 


fifis 

I 

#%Rt 

14 

ifspTTI# 

4 

ITITI# 

2 

fsgi w#t 

10 

<R 

2 

II 

20 

10 

— 

2 

— 

m 

17 

10 

2 

— 

3 

IV 

21 

8 

1 

1 

1 


V 


19 


9 


2 


2 



sgafar mi 


srfm fm 


fefsm 

#%mt 

sfsrmmf 


fsgur |,us#t 

3^ 

i 

17 

6 

4 

4 

1 

ii 

10 

15 

1 

4 

2 

ill 

9 

17 

— 

3 

3 

IV 

15 

13 

2 

— 

2 

V 

12 

11 

5 

2 

2 


186 mCTfmif if & 32 % f^rtr fsnr ^ fa# | fira% ar#t sfgfaiflf if it# ^anm #t 
fjTft'm mff if ^feqra: sm#t f%«rfer #t arrmft-2 if ?srfm *rm 1 1 gw qrt anft afgfaaff 
if ar%mt it# «ft tth arm amt w#t it arfsw | #ftm wft fw if ar%mt it# srfere* # 
*rfos arm fa# l fafmr if it 5rr c cf gm i I Iy q# v fafmrt if ai%mt it# ark sfemra# 
Sffawm ^T arm arWT TO3TC mm ’T^Tt | 5mfa faffas II ta# HI if aftr ; 3t it# #t 
*tr rrfemmr groreft # m 1 1 fegor gmaft srfanm mm atfa gm #t I fafae if arfaw 
mm ttett | smfa mt gw if sar srfarmr #t m?r mm ar#t argfaart if r*P it #arr | i *g 
srfawq- st#f it gwf if artarar a*rm mm giT f i 

rfrff gwf #t ar#t afgfawt if aw arawr sfarmr famf m# mmt #t afam 20 | i 
7 armgam f## | fa?r% «rft gw #t ar#t afgfamf if m warm: srfawqr | 5 #t#f 

if amm it#, am arawa:, aw tfeirar, it# q# aw warn* ark mrmY 2 if it#, it#, aw 
armTT, am arama: *w aw wama: srfarmr fir# f i 6 wftawt if I fafas #t ©faqra: afarf gw 
#t wm ar#t afgfamf if it# srfaww faarc | I faftrar if art srmmT srfanw | i rasp 
mftar % staff gw if V fafa?: spt ©t? af?a: atm afgfamf if an# srfawr mm |3 tt | arm 
V fefsm if am arama: 1 1 wfmr % staff #gsf if ft# srfmw f arm arm ar#t if am 
arama: i 4 arfaff % STfgt gw % afasr if am mmmT srfar^q- 1 aft arm amt if it# i 4 
mfwm % ms gw if ft# srfcram | art mgt aftm if it ft s^rfmar if smsr: ft#, am tfe^rar, 
m srmn:, ft# q# m ararHT | arm arm ?t if ft#, ft#, am aramr, ft# rr# m ^mx 
srfar^T | i 

f^raftT if ?t#f fm #t arm afgfarirt if ft# sTfar^t 19 mftamt if mm mn | fmmmr 
fmarra: mmft-3 if f^srarrm mmT | i ?ar mmmfar if af%mt ft# srfanm arm m#f ft fmt 
if rnfferm mm fm | (far# mt fT«r #t ill fefsra: #t astf^a:) smftr afmar if war srfar^T m 
arfarqr arm far# ^ft fm if ft Tmr mmr | i f^fta: if mmrm % ft ararm ^firrorm# ft# qrT 
arrrr fsaftir mm mr f i f^afta: if -<f«rorR# ft# m arfk^arar arr?r frar % HI fefear if 
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I srafp 3TIT fr«r tf 3?%P *TR V Stst #2#t # STI^cT g3TT | I ?f*t fT*T % III f?f#S # 
^fsronar# ft# 4>r ttw n%nrt ft# # srfsrp | 3rfi5*r ??# fT*r t star fa'rctcr ftsrfer 
fir#t | i fT«r # fkg'r <£^#t ft# fa# I fafas # ft ffa#t | ! 


PH#t 3 

fsregfa # ft# % raR q# faarc®r 
?faT f m 


ftfsrs: 

#%<#t 

sfsmTsr# 

^T*TT^T 

fs 2W f «s#t 

arnr 

I 

9 

4 

2 

2 

2 

II 

11 

7 

1 

— 

— 

III 

7 

12 

— 

— 

— 

IV 

13 

5 

— 

— 

1 

V 

10 

6 

srwr gw 

1 


2 

ftrfsrj 

#%^t 

5fSimW# 

TRT^ 

finjn gp^#t 

3TW 

I 

10 

7 

1 

l 

— 

II 

11 

4 

2 

i 

1 

III 

12 

5 

— 

— 

2 

- IV 

9 

6 

1 

l 

2 

V 

10 

8 

— 

— 

— 


an# srfa^'T ^t nrn «rfa gw % fa# I faffai #t ®tf^T srw n#t #2f##t # srfap 
1 1 fefae HI, IV q# V # nR ?rff% gm % |2#t 3Tfep | n ftrfsrc t #r#f ft 
fr#f # g w ?TT«rT nw 'trt ar^TT 1 1 I ftfsrs # srf srf^r^T 4f*t gw #fa 5Tfg# fw # 
1:4 w# srwr fsrr 1 1 

ni ^feirn pntrnr p#t # ?Tfg# gw if srfap 1 1 
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¥Tf 


3 T 5 RT «ET *TR fefsR I STfa II # 4 FT fI*T Jr STfST^J - | aRpfi fef?T 2 : III, IV 1 # V 
Jr srfJR *tr fT«r Jr stt'ct §stt | i 

It# srf^T I ark II fefas Jr srff# f t*t Jr arftnr | mi ^ tfte ^t f vtfr Jr ste 
3fT% fapRtcT *TR STTtgr |tr 1 1 


HR"?) 4 

H«rr5T sr^Tfir Jf an#, arc ft# jrfcr^T #t (% Jr) 


-fef#£ 

3TT# 

Rt 

Lt 

- ^t*t 

Cv 

Rt 

^terar 

Lt 

5PT arar?R ft# 

Rt Lt Rt Lt 

I 

4.88 

1.22 

1.22 

— 

30.50 

43.90 56.10 

47.50 

II 

8.50 

9.76 

8.50 

6.10 

32.90 

39.9 48.80 

45.10 

III 

3.05 

6.10 

3.05 

1.83 

54.90 

47.03 39.00 

42.60 

IV 

1.22 

2.44 

— 

— 

36.50 

26.28 62.20 

67.52 

V 

— 

1.22 

— 

— 

6 3 50 

49.26 36.50 

46.98 

after 

3.53 

4.28 

2.55 

1.58 

43.66 

41.47 48.52 

49.95 

after (Rt+Lt) 

3.90 


2.06 

42.56 49.23 





fTTRft 

5 






#*rn?r arcanf# Jf 


fef#z 


sfar fT*r gwsp 



®rte fT«r 



P. I. 

A/W 


W/L 

P. I. 

A/W 

W/L 

I 

15.58 

8.71 


176.86 

2.78 

2.57 

108.20 

JX 

-2053- 

- - 17 49 


117 87 

91 91 

21.64 

98.04 

III 

5.26 

7.82 


67.30 

12.48 

14.32 

87.18 

IV 

3.34 , 

1.96 


170.00 

9.28 

3.61 

256.92 

V 

— 

— 


57.48 

2.47 

2.59 

95.31 

after 

7.64 

7.27 


105.00 

9.98 

8.56 

116.56 

after (Rt+Lt) 

P. I.= 

=8.74, 

A/W«= 

7.92, W/L= 110.33 
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dd srfwff %' d? TTTO dTOT (qTO ?dfdd) sndftST tr% ft^T-TO $=5TTO5> TO 
frorar tot 1 1 P. I. to *tt»t fefsR II if dd ft |T«ff t da^ fir^TT I, to% tot d% 
fT«r d 1 afgd f da* | TOf* arfJr fia % ill fdas n da* tot aro pr i A/w % 
?F?^T if d P. I. % TOFT ft II fdTOT if da* TO* STO f TO I I star STTOT fHTT 
ttot d% fro I fdror tot d% fro % III fdsra |t 1 1 w/L ^Tfrw if to% srfa* jtft 
d% fTO % I fdd: (176-76) if | eft d% fTO % IV (256-92) if I |S% tot* % 
fTO st* fail fdrfta h-t* to* g stt | ^rnfY dir gT* d I sfjd dt ^rfer gT* d iv 
sfjd i 

fexin 5R5rr% if to* da** d tottor*! da* qrd to% 1 1 d% m if arfgir 
pr d pro % ad sfjfroT ir da* 1 1 tot* if to* sr^r^q- d da*ro strtorto d% 
!TO d II fefd (9.76%) if fad 1 *d* f«Rft* if flft afg^ft t da*TO TO* (11-25%) 
faro 1 1 ama if sTffif ITT d af^f^nff if to* da** to ara 1 . 22 % % 8-56% a* faro 
| ad* fsRgk if aaaa srtto: aT* tott tot 1 1 tot* ifditgmdl fdaa if 1-22% 
to* srfrr^qr | %f*a fdgtT: if ag srfer 10.0% i 

fTOgtT if TO ifsaa d frofa TOT* TOT ft | I TO TOFR lift *d*-*da TOT* % 

totto 1 1 to srfaaa qfr to ir to aRiaRar arf^T gT* d II fda? (25.0%) if afc 
d% TO* d iv fdaa (27.5%) if fad | I aTO* if TO daTO TO TO it TO TOT arfgilL 
^T«r d I fdaa if aar d% gra d IV fdd if mar gar 1 1 

gta afro* qft *fe ir Tft fTOffr TTm^r % ft ttr^t 1 1 dir tot dir fi«r d §tot 
dt toto if«n5r ¥t ft 1 1 d^frq dt 1 f^fTO if dir f t«t ^t ^tot % srfEr^ *tr 
fTOT | TOft> fVfTO II if dd fT*r if totto dx ?rd dd sf^f^rd if dir ft«r ir to tot 
snqr f 1 1 1 toto if ^iffi fr*r d I dr 11 afgdd if dir fro d ^tot ir srfsnrr 
qnr | 1 

fTOft^r if grow spt m?r d arf^ro qrTR- tot | 1 ft-TftT % fr«r n P. I. *pt 
TO ir srfesp TOT I fdTO (25.0) if fTOT | toPf TOTO if arfSTTOiT tot (20.53) f%f^ 
II if snqr f arc i f^TffT % dif fr^r d I fefe if arfrorTO tot | dir fro if dsr^- 
TO TOT II fdiR (31-03) if I I A/W if 51% fT«T d III f?f5T3 TO TTOT STTO | %fTO 
d% fT«T if TOTT TTOT I fefWI TO fTOT | 5f5f% TT«TTO if II fdsTS d ft dd fid if STTO 
TOFT TOTO | I W/L % TOTO if d% f TO if TO% TO TOH (58.0) V if fiTTO | TOf% 
d% fTO if 5f TOT (86 - 1 1 ) - 1 fef a R % ^ -1 if TO% srfgTOTOT 

( 179 . 0 ) I dfro d% fTO if TO% arftw TTFT (254-0) IV if fTOT 1 1 dror TOT % 
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sm#t 8 


ft#-srq % ar^Ticr % srra# 


qRsnf# 

f#q 

I 

ft# : srq 

II 

ft# : srq 

III 

ft# : ?rq 

IV 

ft# : *T9 

V 

ft# : 

5R #R 


3° 

55:40 

53:31 

37:61 

75:24 

27:72 

qsFrffi* 13 

7 j 

*T* 

42:51 

42:50 

28:67 

56:43 

24:74 

99 

)> 

5° 

55:37 

39:44 

32:63 

63:34 

28:70 

?r smf C3i!3 

11 

*fo 

55:37 

48:38 

38:56 

65:32 

26:27 

99 

^r 

3° 

57:39 

61:32 

45:53 

85:14 

54:44 qRsr#rq9RT§i 3S i 

n 

3° 

65:32 

52:44 

40:58 

76:23 

38:62 

sr 9rte si] 

gflTO 

(^Tf#) 

3° 

48:49 

43:48 

79;68 

63:37 

23:76 

?r vrqfc 3 * 1 

PTO 

3° 

52:38 

47:43 

40:53 

64:31 

41:56 

vim* srsre* 

fqqftq 

_ 3° 

48:37 

50:34 

40:50 

63:45 

50:45 

a 


To =5W, *r°=*rfpT 


*rTT#t-8 if ft# ffa % SHTTS #t J^RT, 3#q f^gf^cT 3R3rrf%) fqr? 
srrf#) % *tr g^RT #t *rf 1 1 $®?t H fefsre if ft# ^ ^ qq arfTR 
?r*r qqRirR qrar srt | #fqR ^ff qRff % *rff?n#f if s* qfa^Tt % sr^qR if sprat 

3RTT qRT SRT | I STR J^T if qf 3TRT #tq srfsrsF f (65:32) I q#9R 3T13PR ^T #k 
|?nsr % fRtsr| q*rT3#q# q>T#t sr sr«|9R jttr §3tt 1 1 II fffsR % ifsjosT qqff 

% sffxr *nqt srtc | qRfq> *rff*n#f if wf rt ^sht if arfasp qmqqT fq#t 1 1 ??r f?*rf# 
% ift 3 tr ft str ^nfft % sr^nT *tr ^rtcfr | 1 #«tr r^tt fqrftq # % ft ?rr 3tf qR 

7RT *RT f I I aflT II fefsR if (gngT q*cj #T #tf 4R) ft# 9>T 3T^TTa ST9 #t gqRI if 
arfsra f 3Rfo III fefas if srq *pt srgqR s#t ;?qtfq#t if srfsra f i IV fsfsR if R: I 
3rtT II fefsre % srg^T ft# srfa ;qq qrr stftR qRT *rt f i w ssTf q<q if ft# spt *r srt 
? r#t sfgfRiff if stir str it srfgqr f i gcst qqqf if ?q?i apjqR qfR-spqfq ^ ft #*rt 
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4§4’ sr TOg 

| #F4>4 «rf^TT3ff if ft# ark tot % tototo if tots# TOroc tun 44T | (56:43, 65:32) i 
to# 4 Jr 4t4# g# sFtoto# 44^5414 85: 14 TO4T44T | iw RTOfTOT if tft totm toto fTOftT 
5 ^n % 1 1 fefas V 5r Fgfaro III % gt tttor arjncr #®r# 4ft faron 1 1 w* 

ft# 4# FtoFcT III f^fsTHT % tft 4TO | I F4# TO#4 444 if ft# TO 3Tg4m arftPF | I *TT TOW 

if tom tott frogt* fosr ir Fto 4 | tot 4#4 % fir^r 4 gT 1 1 FtFtot tor# % toto if #t 
rnp tott 4 srF4TOr# to argriR 4T4T ^nrr | i arm w toto# % 4g toto tot rtott | % gt# 
3T#4 R4 TOTORT TO fRTOR 4gcT ft TO4TTO | R4F4T 3TT#, TOT ark gt#,#f##4 TO 3TS444 
SR^F FsFtoT % TOW if TOC# I #t W 5TTO4 TO TTT4R4 fTOW 4ft FTO4T | I JR#4? *4% 
% JR TO#, TOT 44 it# srfaTOT 4# 4R«TRcTT 4ft §TOTT if 4g TOTO | % TO# ##f#4? 
ROT | TOT 5R#4? #J#t if 4T4t TO# cfT#t srf#W if ##F?T4> TOTOT | I $4444# TO 4T4 #t 
3TT#-TOT-ft# TO TOTOTOTTO % ft TORT | 1 

firgrc 4 # fwfror tottoFto# $# 5® TOf# to f%5r 4 # 444 # if to#, tot $4 gt# 

gfcTTO# #t TOTOTORTT TO TO?# 4# 3Tf4T#f TO #t f44TO fTOTT 44T | I TOJT, fTOgk, J^T, 
q-ffTT IT# #4TR TOTTOf# TOfesfT 4T4T 4f#4TT % 3RTORT TO# f 44T 4#4 ark 4T#T 3f4f 
4T4T 4# 4#R# 4T#t TOTOf# | I TO7§ 4gT TO TOfesp TORT 44 TOTOST c4#t4 4f#TO # 4ft 
f#5T TgT I I TOf«54> 4FTOR % f#f#TO 4$g# % #4 WR TOOT 4ft 4T4T TOT | I TO% TO4 
ft TO«T 444*4# R6T#t TO tft 3THT^ TOITT TOT | I JpTO KTTOT % TOTTO TORT afk TO#T % 
#t=5T «TfTO % TrT«T-TTT«T cTO=#tTO 5Tf#TO #t #t TTTOTTOTOT fTT#t | I TO: CT4T ft TOTO-tF? 5TTT 4# 

TOT3rrf#iff if F^Ftto to=t 4tt strct fmr |#^tf##€t to zx, FstFvtto tt^^tto if tor #t 

TTfTf# 4ft f4>TO#tTOT, #TO5T RT?R RTF? % TOTR ft TT4TTO | I 

TOTOT [38] # ?FTO F4TTO | F4T TOTOtR 3TT?|?TO^ RWif f#TT% RTOTO ®T2T TO4TO 
(f#fTT) 4ft RRRtFcT STTcft | 60:40 ft#-TOT ar^'TTR 4# 5TOTTOT | I RTT4 if Ffr# 4# TO#f 
(5ST#f TT^ 3TTO [3, 1, #t4 [38) , TOTT TOft 391 if ft#-TOT TOTOcT 60:40 TOTO TOT |.#Fto f#t 
TOTT TO STATOR TOrR R4TOFTT if 4ft FTOTT | I 5#t 5TTOT TOF^4T TOTO % TOTOFto# if ft# 
TOT % #t4T 60:40 TO ar^TOTT 4ft F4TO | R4F4T TO4TO [10 1 % 3 T 3 TTR ?#t 3rgqT4 if ft# 
3fk TOT 4ft TOTO ft4T RTFftr | sfcT: SF4 Ftt# 4# 4#t TO4 FTOtOTTO#t STcftTT ft4T | I 
f4TO4T ft#, TOT TT 4 an# STF4TOT 4ft f4 TOT^TOTOT TO f#TO 4>TOT | TO ? g ^RTO4T % TOR if 
#t 4ftf TOTO 4*4 4ft 5T4T4 ft4T | I 

TOF44t c ‘ s] # 4TifjtTOT4f%44 3TS444 % TOT if F4fK % 4TOT 444# if ft# aft^ TOT 
srf#<TO 4ft TOTR4 44T4 srFTTTOT (ft#=49.63% 44 R4=48.38%) 4T4T I TOTsPTOcfft«l ^ 
#4T4 TO #t 45444 F4T4T 3T#T: TO4T #4T #4TfT 44TOF4 TOfa^rfVRT: ^TOT % TT4T4 ft TO#t4 
5Tf#TOT 4T#t 4f45fT% | | go*r 444 ^4 #4TO 4ffTO if ft# acftT RT TO apTOTO R444 44T4 
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| srsrfa ^f*TT5T qqq ft ft# qq mq arfsrqr tt^ti qqT | i fcft % q^qft ft ftf 

ftqTqr ark g^r crqr pft % qnrq 1 1 %f( srqqq; qq q?ft gqqqqr fttfftqT (ferqTftf 14 * 3 ), 
qjqr ark fpr qkt (qnr 34 ® 3 ) ft qm *tm 1 1 q?fk fftsqrf fftqq?n % fq qg^f ft qqrq 
vTSTOT ffft % fftg 5nqq ftqkrT^q tfftqq ?fq fftkqTT | I 

ffq> t44] % srt ftqrc qft qf qqftjkjnqf'pqq % fftqq qTqfqax ft q? qar qqraT | fq» 
amffftqq gqkftfqra, xftq#q ark qfkftf if ftft qft ft^T 60% & iff arfftqr ffftt 

| fftqft reft 15-5 % 18 ^ftft 1 1 qq 40% % qnr ff?ft | qqx ant 1% % arfinr 

q§f fraft 1 1 qq% qftftft gq qq qqrft arftfkq % ftqftfftqq ft frft 50 ft 55% (reft 
^ftfftrftV 14.2 ft 15.5) ffqft | l |fqqT % qsq qrq if ftft 35 ft 40% (qsft ?5%farefr 
12.5 ft 14-2) fkft 1 1 xTvrft gqk, qfsxnft arqfqqq ark %?stq arqrfqq if ffft 30% (reft 
^fftrftf 12 % 13-5) qrqf arnft 1 1 qrrft-qfcqftt arqftqq gq qfsrift-qfqqftt arqftqq if ^tft 
20% (reft ikfrref 10 if 12) ^ftft 1 1 qfsxftt-gqf araftqq % fkftt if ftft fire 1 5% 
(reft ffftffret 1 0 ft ftt%) % arqqq ftrft 1 1 

axq qsf anft qft ftqqT ggqgq afk wft arqfqqq % qfkrftt reftr ?mr ft qqr 1 1 
^qqq gpfftqr fqqqq qq q?rfr qq qfkrftt gftfftqT ark arqftqq qq arqfkq % qfsrftt qrqf ft 
qrm ancTT 1 1 ^qqff 3rfftq;qq ftqqr qf¥R> 3rqfmrr rift qq^-gq'? gxk if qrct qqf 1 1 

anqrq qq arxqg qqkqr?q sank % ark | fanrft arftf qq? iqft qft #wt q?q fftqqf 
1 1 qTcnqqq wtt snrrq f q qqq qff fTcTT | qqffq? ?|ct % fcz ^ir fqir | f^Rif fq qqq 
q^^qqr qff qnft q?ff 1 1 qprq qft jqf-qfqqq ^RqfrT ftrstR if ttrt qmr «rr f% 
srfir^q qrT fqqqir srrqk qfii^q | qq?5 anfqq arqsnfa- snRfqrqq aft?: arakR fqnft 
if 3n=q trsr wq qft srq^TT qnff *nft 1 1 qf ^qs? ftqr | f¥ qm qft ^q% 
qkq??qqT (^q> (rftrqr ^ sfk f?kf arqfkT if) ^q^qq q|f | q? ?qf?ra an q^r | f% 
qmq qanfq pf-irfeqT ^ arnr HTqf if qir l qfsroft anKfqiT ark qrkt ^Ktq if anqfgqr 
fqfqRcn qm! anrff 1 1 arqqt arsqqqf ^ wz qnr qqRTT | f% qfq^T qrfqqr qrqt 
^qrq spV ark: 1 1 

q^q# 45] ^ qqq araqqq % qrq q ft# ark arq % 3r|qnr qrr 7 qqqf if qkT | wk 
qmT | % ftn qfq^q qq f>fqq? fqqqq q%or qqT <jqq aftq | arqfqr nq qff fkfer ftn 
% sfq? fqqqfn 1 1 mqqtqf % ’ qqi% qqfq?qw if f® fqqtat n«q qi'qr |q 1 1 qfsm 
nqf qsq #q % afqaff if qr% Rtnf qft 3?% qT?T ark fqrqt qm fk % qqqq fqqf qr^r 
qqr 1 1 afqqTfqqf if q%^q 23% ?nrT 76% 5 ttr |f 1 1 3rrq qfa^q qft qqft qrqf 
' anft % q>Ttq ft affq arcpfqrq fkfr ft fftR | ark q| qqrfn qfqqfeqr fqrrf % frraiR qft 
qqrfft 1 1 qq?§ %qar % qrrqq qqqrfq (qqrqqf [46] ) fm| 3 fr ^ ar?q ft ftrftt qr^x |, ft ft# 
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STf 

aft* <TT STf'TTcT 60:40 ’TT3TT JRT | I 5R5nfa sftlt arrsfRRS at 5TT^Sf^f % WTTTH 
| I ^TTTcT % !Rtf#JR *TRf#?T q* H5R SR# % ft# 3#* SR srfenR «FT 3RTR 50:50 TRT 
STRI I f5R# f%#t tft SRR SPT fa*tgT*rR aft I I JS if #t JTf 3RTR 55:45 <TRT 

*r*n | sft srsrct: aftfmt-gff 3 ttrrri % stshr | a*rr gif itarR % g® spjft if af 
argRa 45:55 | #t amt aRcfta sftat % sptr | i rRq>R [47 ] # stir % gRRt 
<TRMTT<ff #t#f if ft# #t aTTRRaT 40% mr | | cRaR asaiR % af a?TT a5RT | f% 
#aR 5T«TT fsRft* gRT % faast-ga# R#ta afcRa at# SRSTTf# | ?T«TT 3rfEp;pT9R: S*R # 
faR | I 

aaara #g Jr aaR aaT fa*ft* sRarfa Jr afgat % saata afaaaf *pt a#a four 
aar | aar aa#t aRRRar aftR gaq?Rt a>T g5Rr?aa> arsaaa at f%ar aar 1 1 asaaa % 
5R # af tot aaT fa? atat ft sRarfaat if ft# arfaaR aft rtr^rtrcTT arfsra? 1 1 aara 
3R3rTf?r if 186 aaTf*af if ir 32 RRr flRft* if 80 if ir 19 aarf*a Jf ^rr fa# | 
faa% aar 3fgf#at if ft# srfirea ft | sftR #%aft ft# saa aat aa?R % ft# it afaa? 1 1 
caata srfir^r aft aRRRar ga gaarfaff if aftf faftaa srs% aft fa#t | tRfsrir aftf sta 
frsara faa?R?t if arforrf sreftcr it *ft | 1 a?;g fafaa % 3RaR caata afcraa aft 
aRRRcTT ^T«IT ft#-cR 3RaR a* afe IR# # fiTf^RcT # gS afcaj# SHR sjRf 
ft# f I 

(i) aaR snrsriffr % atat fra aft I, II ^ iv ft fstz if ^ *rr jtr rt 

?t srfarv | #ft?r ft^itT % srfit |r«r if it# ^r arftrer itr II, IV rpf V fefsnr 
if 1 1 

(ii) <taf it 5R3TTl% % ftfsn I (R IV if RTr^RTR rr»na # #t# 3ft* ?R 3RtTR 

^ ft <8 

'ttr »rt | fsrrrif ^r #t g^rar if it# *pt rh arfsT^ 1 1 

(iii) f^it* % V fefari #t Stf«FT lt#t if III (Rf v f?f# 2 : if rr JR sna srfsr^ 

'TRT *RT | I 

(i y ) 5® # R#t^r srfH^T if ftf#R *TR 5TTR |3H | | ®T| ST^’IRa': 3TRT- 

^f?np iR*5pf % stTTsrfirR spt ft 'rf^rrir it rr^ar 1 1 
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5T5lTfcl^ qr ^ 3*eqq?r 

rT«TT 

?mmta qtffsro ^ sresm sfrgt 

[ m«<r — ■sr^ft 3, 1992 ] 

a TTfqr 

sre^cr viter ir *tf 4 ?t f^rfer inTTfelr tk mfjfer % fafam % srere bbt 
srewr fen w | i g tot crn m rr# g*r% ftfen .^rfe ntfe^tn swr ferr *m i 
*m[ffer jpfnn sr^Tfcr t^r nnn Mw ttct itst i sffemrRr ir srfmft srra 4?t 
n^Tf, nfn snn spff # nwr 100-Hfbr *tr n % ^r<jt gf i TR^tsm % 

snftn % lOO-sfta *tr Jf 41-9 (it^t* f(» 2285) ^ 82.8 (tTT^ 234) 5T%5Rr srsfeft 
nnft nnt, srsrft, sri stst! *mt (^° *t° 2285) srsrrfn sh! ^rrnt n^rfenf 4?t 3 ?tct 
5r nTiftarn srm*r % 4m snmrt <TTnt *pft i snfrn & stt'ct nfenn nf ssmr f % HT^fer % 
snftn n n| % sffemreH Jf snrrfe tt^ nraT f=rf?re ^s>fr<r nunr | i 

Abstract 

Stndy of nitrogen doses on different cultivars of wheat (triticnm aesivum L.). By 
D. V. Singh and B. Yadav, Regional Agricultural Testing and Demonstration Station, 
Jhansi. 

Present investigation was undertaken with a view to study the response of 
different doses of nitrogen on six different genotypes of Wheat ( Triticum Aestivum 
L.). Data on yield and yield attributing traits were recorded and statistically 
analysed. The response of nitrogen was observed to be genotype and dose specific. 
Improvement in seed yield was observed due to the improvement in ear length, 
number of seeds per ear and 100-seeds weight. Nitrogen application increased 100- 
seed weight by 41.9 (H. D. — 2285) to 82.1 (Malviya 234) precent. However, big 
seeded cultivar (H. D. —2285) responded poorly as compared to small seeded 
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ffTf g*TT RTW 


cultivars towards nitrogen application. The result demonstrated the existence of 
cultivar and dose specific yield improvement through nitrogen application. 

srnr: gf RTgr ggr | % ggspp gggig if gTsztTOr to TOitg g$pr ft tot giro if 
fain toto 1 1 ^g% gfafaro fggr?fTRrTg, wraggRTRirg TOrorfir totTr -farit git gTf?tTOr 
Rrt gfr to cffsrf 4ft gff fgg qr?fr | it 1 . 2 ’® 3 ggrsff % gfarer fw r^g Rim sra gRglg gt 
ggt gT^ffaR sft jtt^t ir stor Rgfgroftg srfu-vr fgitg gfR twtt | Cs:1 RrggtRpR Rtt srnr: 
srRgfargrt [8 >®i t^r RrggfaRTR % gw gggg fmrif gw It 10 . 11 - 12 - 1 ®! TORft mRTfgg 

RJT I I gRTfag ctwf Rr"t ERR if T^it ftr rtf TORTORr ft TORT | far 5TmfggTT Rf?>3R 
Rrf gffag ITRI TO TORgg fTOTT TOR gRT Rf%cT gRT TO ft TOTtg fTOTT TOR RTfa* ST^RR TOT 

fgg?gg tor gg gg gg ir spit ggTRr mfR rtt% gfagr ggrrgg farm to g% i gg: TO§g 
ifftsr if *tf gt fgfgR srrofggf to fgfgR gR§tgg tot # Rq^ftfaTRi to arsggg 
farnr tot > 


srotaimgr 

TOtTOTOT TORRg |g iff TOt W. (ggo sto 2284, grggt 206, g^o gto 2329, 
Rto gto gs^ 0 154, g^o 542 gg RTTOft 2341 grofgg'f TOT g^grgtR frfg 

RftTOT g# TO SR 5TTOR HTTTt (STf^ft) TO ft<R£ W faTOTO *Pt RtR SffTOTO if gRTRT 
TOT I TOTOn % g^?R it ggt RTOfaglf TO TOT, 40, 80, 120 TOT 1 60 fargtRTg 
TO^jtTO gfg |#TO (N. 40, N. 80, N. 120 TOT N. 160) TO TOR fTOTT RRT I Rcifar 
Jrrofg to faro gisffaR (n. 0) % mftg % gt totoT mrtgf % grg ggrgr rrt i toto if 
'ffaroff rtT fft 20 ir^tgleT T#t gift i 3R®t tort ggfar |g gift mgwgr gw fargro Rrt 
ggf i grgg % rrr to r^p gfgggg ir srfg gqror gfartcRRg gg gg% gw tort! to 
srfarf fgg g^ i gtgtgngg gg gw totto rt fgg gfa torr! to gggg it%TO gRT 
gftgTTg tl6] % gg aror fargr ggT i 

gfggrTTT cTto fa^RT 

snftg it tor gfagig gf ggfgr | far TOwflgg to mm ggrfg fafapss 1 1 gf TOgf 
grgt ggTfg if gT?ftgg gg"tg gi gtg tor rt ggir gg ggrg tort ggT i grwt-1 Rgrogf 
% gfa ggrfg fgfgR ft^ % gg # gfe ggir gg gt spt to gist | [4 > s] i 

fgfgR gisfiTO tot to ggtg 

gfagig ir to | far gi^jtgg % fgfgR tot! to ggig ggg-ggg 1 1 gr^tror gft 
giro g?i^ % gig gig: gtTOgrreg % ggt ggg TOTRff t ggtgTt torT ggt, RT?g gfggrgg 
TO^ftror rt rt ggTfg gg° gt« 2329 gt stf toc ggt ggifggt if gfg gig grgf # 
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fqfqiq srsrrfgrst qr qisetaq tttt 

q©TT t spiff amft I (qTT®rt 1, 2 5RT f%q 1) I HURTf: 5rf% qTST 5iqf spf ?NqT if spiff 
arfERT irraT if irr^Ysnr smt^r q>T j to 1 1 [6] str: q*ft srsnfenff if 1 60 fWram qTqaforq 
srf% |q&TT (N. 160) qr srfsRqq qfsfRqreq qrar ’RT i srqrffnff if qRpftj 206 q«rr 
tr^o 542 TR% qrq CR imTcffq 234 3Tfqq>cPT qTfSfqq TcTT % qfa ^TRT Stqpfr- 
T|f (^nx^fr 1) i 


3> 



NITROGEN - OQSF (©//up 
fqq 1 


fafarft sRnfaqf qr qr??t3R qrt sftqq jutr 

qtffq % srrrr qfrorrq if q^ q®rq: Tq^r f f% qr^'Nq qrr qqfq Jrqifq fqftpsq 1 1 
(mvft 3) [T) i qf qi% qrqt srsrrffr (trqo qt« 2285) Jf srteff qq sprit if qqlr m 41.9 
srffoRr qqfxRf qnff qqf, qqf% ®ft strut % qftff if 44.8 (qmqf-206) ir 82.8 
(mqqf-234) srfrmq * snffrtTf qrqf mt i 
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fal <J«TT ITHR 

1 


sTSTTfa-cTR ^Tf|>3r?r % faf«TR «rcf row 


srsnfg- 

N o 

srftr 375T ?Nm 

n 40 n 80 

^120 

^160 

x^o €r<>-2285 

19.3 

29.3 

42.0 

44.3 

43.0 

*TT?Rt-206 

23.0 

35.0 

30.0 

42.0 

36.6 

tr=^o sto-2329 

18.0 

32.3 

40.0 

41.0 

43.0 

tfto eft© ^5^0-154 

19.3 

33.3 

39.3 

43.6 

42.6 

o ^ o ** 5 4 2 

c\ ' 

17.6 

30.6 

38.3 

45.3 

43.6 

R5pft-234 

24.6 

33.0 

30.6 

45.0 

42.0 

sr^rRr 


If 

<£ 

0 

0 

f— < 

7TR (5THT) 




N 0 

N 4 „ 

Nso 

^20 

Nieo 

crsro sto-2285 

3.1 

3.82 

4.16 

4.84 

4.9 

^ra^t-206 

2.95 

3.56 

3.93 

4.46 

4.75 

(t^o 5^0-2329 

2.85 

3.80 

4.60 

4.85 

6.90 

9 V 0 <fto 55 ?To-154 

<P\ 

3.10 

3.86 

4.91 

6.18 

6.50 

?«5To Po-542 

es ' 

2.20 

2.57 

3.20 

3.90 

4.13 

TTT5r^-234 

2.85 

3.90 

4.78 

5.90 

6.47 

sRifa 


sftsfc'TTiR srRr 



N 0 

N 10 

Noo 

^120 

Niso 

XTrfo sto-2285 

9.62 

X 15.38 

20.2 

30.55 

34.8 

*mrat-206 

9.08 

12.02 

19-54 

23.07 

28.52 

^to-2329 

7.04 

14.00 

21.78 

24-52 

33.01 

cfto <f|o ^o?fo-154 

8.65 

14.23 

24.10 

30.44 

31.28 

^«^To ito-542 

c\ ‘ 

7.36 

8.80 

13.84 

20.80 

23.39 

WT?Rt-234 

8.15 

16.33 

21.66 

24.04 

33.01 


N 0 , .N 40 , n 60) n 120> N leo =PF*ft?n*r 
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fefa*? srarfaiff qr JTTfEtw* 
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faf cRT 
3 


*r| fePtfR srsrifcrm <rc snrfe sfara srm^r 


q^rrfe 

fen nrfEtsR snrfe %■ 
ffsr spt srfe <ftsr grin 

n^rf sxrrar 

(Jr°ift°) (%oifto) 

srfe srrn 

*feTT 

100 sffe 

■mx 

it^o sto -2285 

53.6 

1.3 

3.6 

19.3 

3.1 

nnrqt -206 

52.0 

1.3 

4.3 

23.0 

2.9 

irqo «Yo 23 29 

45.0 

1.6 

4.6 

18.0 

2.8 

tfte efto 55 ^ 0-154 

C\ 

54.0 

1.3 

5.3 

19.3 

3.1 

®sno irqo -542 

41.6 

1.3 

4.6 

17.6 

2.2 

*TT 5 Rt -234 

53.3 

1.3 

5.0 

24.6 

2.9 

qsrrfe 
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flcfa* 51SFTT % 3wY?ft 3T|qqf % 

q*r° rr^o fqsrr cT«rf 3 tr® q*° ^rtt 

nfara <t«n Htfsnqfta fs^FT, 3*39 fe refira ra q , tottst? 

[ SIT'^T — 1 JTT^ 7, 1993 ] 

mxvn 

^reraff % srq^ sitt qfaTrfq?r srpfto qrffVT 9gq3 qv: ^q?r faw argOT gsjT ttrt 
#?r 3313 joff q?T sn^ q^q % «f T 3 % a*q% ste qqq q>> at# 3 im 1 1 

Abstract 

A certain properties of multivariate Bernoulli polynomials of second kind. By 
S. S. Misra and R. N. Shukla, Department of Mathematics and Statistics, Avadh 
University, Faizabad. 

A multivariate Bernoulli polynomial defined by us PI has been subjected to 
further investigation in order to yield some novel striking properties such as Appell 
Cross sequence and finite difference formulae etc. 

3T§3 pi, t 41 qq q«Tqn; 33 T yq m % fjcfta qqtrc % 93 Y 3 V qgqqf qn- 

f35T3 35393 fqirrr | i ?src % qqf Jr 9T3 Sc9Tf3 C8] 9 srft 9gq9 q?t ?t =qff (variate Jr 
grqffTcr fqrqr 1 1 59 9 gq? qn- ark srnt 35399 qrk qq [51 ft ^frrfer qfkrmTst nf 1 1 
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srfo 

nfan famm, tot (f^n) 

[ st'ct— SR^STC 13, 1993 ] 

SKfel 

sr?§5r srror st^ft °r) srhsr TfrspftjffiT % f^ TPTPTTnrf 'Tft'rrpr stfct 

3vCTT I I 

Abstract 

Borel snmmability of Jacobi series. By G. P. Singh, Department of Mathema- 
tics, Kendriya Vidyalaya No. II, Military Camp, Gaya (Bihar). 

The object of the paper is to obtain an analogous result for the Borel summa- 
bility of Jacobi series in the following theorem. If 

1! W±u)-f(x)\dx^0 [ ]ogl/ / ~ Tjt~ 1 (f_>0) 
then the Jacobi series 

f(x)~2 a„p { " J) (x) is summable (B) tof(x) at an interior point 

B-0 

of the interval (—1, 1). 

'gfan: sfoft, srt ?riTTwfPT <e?pt % Tota ar^Rf $ | 

sra «ift«nPRr | 

a. («,£> , 

f(x)~ 2 a„ P n (x) 


(1.1) 
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5ffT 


grar 


( 2«4-a- | -i3+l) !( »+!) !(»+<x+ft+l) 

an ~ 2 a+ /J +1 !(»+a + 1) !(«+/?+l) 

X j l (l-x)«(l+^) /3 P„ a>P) (*)/(*) dx > (1-2) 

Pn’ P \x) t (a* i 8 ) qftfeff qfe ?r? #qft«ft crgT? *PT I 


•s r\ ® 

2. «T>fV 2 u„, 

fs-o 

arrfefr afhrf 53-f^cT Sft^T fafsr HT %9T?T tfq>5Rtq (B) % «ft*T *f OTHRPfar *Pft ^Tcft 
I »rfe 


lim 

f— > 00 


e~ r 2? r-,^, 

37—0 « ' 


( 2 . 1 ) 


fer*rre ft cr«n 5 % g?tr ft i [23 

3. HTfjft <4) % s^cq-f^r <fe;ire «fwt qft «ffer ^wqtiRTT % faq ferrfafer 

qferR ipnfer fen | i 


st^jj 

qf? 

i: i«")i ““=<> i-TsiVd • < 3i > 

eft sfen^r qferc sfaft (b) | ntn wjq ^ o >k ^rff 

m-h{f( x +t)-f( x -t)} 

sr^cr sr'T^qrr 3fnr ^qft*ft sftft qff ^ffer ^erefaerT % ftrq qferm 

sn^ar | sft fferef |— 


qf? 




T \f(x±u)-f(x ) I dx = 0 


log 1/r log. log 1/r 
(*-* 0 ) 


(3.2) 
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rr (l.l) (B)f(x) ct^ft sr??ra5r(-U) $ fk% * 

<rc | i 

4- |*tk srifir % R# Rrinfirfecr srRRr^Tsfr sTrew^T frrfr— 


a^fqsRT i. (#TO>r (S) ). 


n 

z 


y_l 


(2v+l )P 


(a,j3) 

P 



00 


=(n+a+j3+l) 



(a./ 3) (a,P) 

(*)~P. ’ (y)Pm i 


y-x 



srT^ffejr %?jrt%5r *pt | i 

srirfa^T 2. 

srffcRr (3.2)% sr^T^m fR 

/; |/<cos (9-v))-/(cos 0,1 ^-o[, oel/ ,|4 i;n - gl 7 , ] 

w!ff f-*Q, 


STIRf ^fcTT ^ 3f|T 2f=cos 9 , .y+w=cos <j>, gtjj 0 —$=v 


sr%Rr?r %t3rT cl] % 3rg:?n; srrcr | 1 

5. s%3r OTtT% 

#jfr % n %’ srtftr^ spt %r Rr^recr f%^r 3 tt5tt | — 


n (a ft) 

S n (x)=S a v P v ’ (x) 

v«o 


(a,fi) / (afi) (a,$) ( a y &) 

_«+ l+a+p | x ^ n+1 (^) (y)Pn+ 1 ( x ) 


J-i 


y—x 


dy 


/(j)=! wr qr 


«*,£) (a,p) Ca,/^> «zj> v 

, K+a+fl+l f 1 P »+i (?)*» W~ p -2 Wf«a (*) 

1 = ^ X iv 

2 J -1 v— x 
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3ft <» Tto faf 


3T5T: 

$„(*)-/(*)- a+ °+^'t . 1 - [f(y)-/(x)l x 

x • dy 

y — x 

si? 1 % spir j ?t*T i% u r ?? ?> ??? ?s?r?f % 5?? if ?m 1 

?T? fa d i*rrt 3 ?? er mm | fa?? fa 0<d <p, ??r ?t?t nx ??r fix' it ??? 
<??? | (-1. 1) % 3RPTST 3ft d^px^x, tftmaff % vft?T f 1 


?? — 1+5<JC<1— S% fa^ 


2 

(a,/?) 

r\ 9 


(a,P) 


<«,P>, s <«/> 


x f/00 -/(*)] ■ 


P^I (y)P« ’ ( X )~ P n ’ (y)Pn+l (x) 
__ 


^+ 0 ( 1 ). 


=x4 n (x)+2? n (x) + C„(x)+0(l), ?T?T (5.1) 

§T5?? [3] jf f?g-?T?T I fa 

% fair Ti^fnTT? % 

lim A n (x)=0 


lim C„(x)=0 

n~>® 


(5.2) 


®T? hHT fa jc=cos 0, y= cos <£, O<0<7 r, 0<$<7 r, 1 — =cos p, 

1— (p+S)=l— J=cos (p + tr), 0 <p+tt/ 2, 0<S ; p+or<7r/2 1 snpr* ?fe 1/''“ 

(0<a<|), sm 

[arc co s u — arc cos (u+p)] 


w g;fa? it, u % fait (-1, 1-^) if 



srksr 
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v, 510 (n+a+p+l)t sin j (8-t) <ti , q^n 
sin £ t *r w 

=2 H j Q 1/rX 4, (t ) _ ^(n+a+^+l)t sin ^_ ?) A+0(1) , 

5Tff 

W _ 1 

sin i 0 ’ 

5r®TT 

>A(0=[/{cos (0-/)}— /(cos 5)]. 


c ' f {£,(*)-/(*)} 
H«-0 "i 
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5ft o 'fto 


=2 He 


r f l/r x r - sin (” + a +ft+ 1 )* sin £ (#— 0 j t 


n ! 


fl/r A jHO J» 

Jo t n - o 

+ 0 ( 1 ) 

2H i! /|Ajj r x 

+0(1) 


= 2 # 


Ur t f l/r x )_<A(0 ^sin (r sin ?+a*+j8*+0 
t exp {r(l— cos r)} 


I l/r 


(!>f 

xsin | (0—0 ^+0(1) 

=/x+/ 2 +0(l) *HT 

are /i f^K qx 

7 ,- 2 ff P" «2 »ii(r ■!.<+«<+ W x$in J (# _, y , 

1 Jo r exp {r(l— cos r)} 4 v ' 

=0(1) \ 1 ' r ^’^-0(rt+at+pt+t)dt 

Jo t 

=0(r +a + /?+ 1) f \$(t)\dt 

J o 

=O(r+ a +0+l) 0 [“ X /log log r ] 

=0(1), ®rt 5ift r-> oo* 

5?r: fecfcr HTR HR STHH % PWlT % 

7,-277 f 1/rX «+»>+»+<) x sini 

* 1 - t exp |r( 1 — cos t) 7 


J vr 
2 H 


jr2 sin 2 V [ ~P~ X sin < r sin *+<*+*+0 


exp \rl sin 


(5.5) 


sin 4(0— 0 dt 



«rte?r 
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_1_ 1 1 
r r \' r x 

=o(i) f 1 /^' 1MU 

J llr t 

-oo [«!f+oa,Sf Jg>U 

“ 0( ’> 

+ °W {.‘f hog/fttogT/r X 1 /-- ]<* 

“° (“logrlog Iog7~] + 0(l) fir ° [ 1,<X log 1/1 log log lffll 
= ° [ log r log log r \ w I|/iX log l/r log log 1/1 * 

— ^ [log i log log r ] +0(1,x log r log log r \ih 

-°<" XOn ' x i5?7W^ [ i0Z ']'r 

-(XD+ow log ' to8 , ogr xlogo(i-A) 

=0(1) + 0(1)X foglog^r == °( 1 )+°( 1 ) r ~ >0 ° 

=0(1) \jzff \jzff r->oo 


3TcT: 


e- r £ {5 n (x)-(x)}=0(l), 3JTt 5jff r—>cc. 

n = o 


qr stiTjt qfl gq-qftT 3 ft ff I 
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sfto <fto 

%*sR> 5PTTOT f^l fa?4fa3T5PT % nPifcT f^r'T % srSTO sfto tT^To q^o ferret % 

sTfar f^cTT sr?? | sri^ sjirrsff ?r ^nrrf^cr f%^rr i 

f%?*r 
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H[z " ’ 2l] <?5^T-g?FcT Sr 

3T?rt^ f mu 

nfora firsmr, 3^° ^r° ^f^cs *ijrtftramq, fafem (n° sr°) 

[ STT'cT — 15, 1993 ] 

mzm 

sr?gcr snre if ¥Rr ^nmpsrcf sfh: H-^rr % 

^mra; (Arguments) 3 jt% ftnu *m 1 1 sra ir ?rF?r 

*pt, f^Ttrif 3 ^ ^fam |, H [z v ..., zj % fe?cTK *f srofr ^ | \ 

H-XiXX 3^ STc^cT SSTTT^ 'TOTT if % |, 3T5T: ^T% STT^lf % faftl^HROT % JRT’T l^f 5TTcT 
’TfraTUT f^f5TG3: 55rT3Tf % ^<T if WTcf ^cf | I 

Abstracts 

Some expansion for multivariable H-funcfion in series involving Jacobi poly- 
nomial. By Ashok Kumar Ronghe, Department of Mathematics S. S. L. Jain (10+2) 
Kanista Mahavidyalay, Vidisha (M. P) 

In this paper few finite integrals involving product of Jacobi polynomials and 
multivariable H-function of generalized arguments have been evaluated. These 
integrals have been utilized to establish the expansion for H [z v ... t r r ] in series invol- 
ving products of Jacobi polynomials, since multivarialbe H - function is quite general 
function in nature. On specializing the parameters of the functions involved in the 
results, many new as well as known relations may be obtained as particular cases. 

I. fcpszr : 

^T^g^crTcrm ( 8 , P. 251 . eqn. l.l) ^ ft sfarsr 

H-^?r mm H-wr m mm mi faqr f, mr m 151 

% sref err# R-^m % % mm ^ sft 

3T%^r mi sm: f i 
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STSffa? fJTTT 


O, N : {Mi, Ni }rZ 1 \S:T 


H[z 7 z r ]=H 


A, B : (A{, Bi) L Z r 'S- 


7' : r J 


-Zl 

ay 

(aj . aj 

(r) 

y it) (t) 1 

: (Cj,Ej)LA r 


1 (/) 

(r) 

y ,(*> <*) „ ^ 

-Zr 

| (bj : Pj .. 


5 


\i*wy LJ/ r 6(Sl ’ Sr) £ {01 ' ^ (v0 dsi } 


<i> (n 

w=t/(— 1), S=(aj, a: a- ) LA 


T=(cj, Ej) l.A r 

(, l ) (r) 

5'=(*i : Pj Pj ) 1-5’ 


T=(df,?>f) l.p r 


N r (i) 

0(S U ,s r )=n r(l-aj+2 a- Sj) 

j=i *-/ J 


£ r (/) J. r (/) 

{ U r(l-6;+ 27 Pi S{) Z aj-Z a , 
W j-7 i-l J 


M { (/) (j) 1V| (j) (f) 

3i(si)=n r(d: -8: )IJ r(i-c +e, Si ), 

jj j j j=i j j 


Pi (i) (/) (I) (/) 

[II +s - s;) n r( Cj -Ej s { ) ]-i 

j-Mi+l J J j-Ni+1 J J 


i=(l r), rfOT (i) w i fgff f, ( bi w =b b w =b" 

5Rfte | i 
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TT '-STT, % 3'T»ITH'T ST?TR % f%ir ^TSTT?^? ?r«TT 

cf^itJ.S] ^ ^t t€ I 

srccr If p- f?r^f%fe?r trfwm m snfnr sr+ [2 P. 5,8], 

|' i ^ x ( 1 -x)* (1 +X)° Pn (a >P\x) dx. 


_ ({-)* 2 a + a + 1 r ( a + n ±[) r ( cr + P + l ) r ( a -}- 1 ) 

n\ r(a — £-« + !) r(cr+a+ra + 2) *** 


afrc 


* X (l-x)° (l+x)' 8 Pn ia ,fr(x) dx. 


— A, cr— /5+1, cr+1; 

:2 

cr-j8-«+l, cr+a+n+2. 


( 1 . 8 ) 


_ (- D" 2 p+ P+i r(_P+n+\)r(p-p+ DHp+l) 

n\ rp-a-n+l) r(p+p+n+2) 3 ^ 2 


A, p /3+1, P+l, 

:2 

P + a~n+ 1, p+j3+«+2 

(1.9) 


2. sTgvriir ir +r <n% ?r 

g^er ^rpr ^ i f=r Hin^r =ft wl^r ^ H [z[..., z r ] % if 

i 


sr«w : 

f_ 2 * X ( l -^ d +^ Pn '^ ( X ). H[z t ((1 +*)/,*)*! z r ((l+x)!,xyr]dx 

_ (-1 )" 2 ff +“«T(a+n+/) 

«! 


0, 1V+3 : {Af*. JV f } 

zi 2K 

P, S : T 

^+3, 5+3 : {A;, Bi) 

Z T 2 ^r 

Q, S' : T' 


( 2 . 1 ) srsreff grr srf ^ q : |, 3fr % | ._ 

P . {(l+A — k : n r ), (/?—£— ; w ,..., p r ), (cr — A: : pi,..., p r )} 

Q : : > /+)> (0+n— cr: p r ), (l—cx—a—n—k : m,..., ^ r )). 



98 arntai z§wtx ff% 

^r*rT 5 F5f'T (2.1) ft^rfirfer srfer^sff % 3T?cPTcr fsr 1 1 srRnra i> /**>•••> ^tPjptt 

| q# ^rif ?nfr ^ g?ir ?rff | 1 

Re (A)> — 1, Re (a) > — 1, |arg (zj)| > \Qiir, Re[(a+iij$j)>0, 

Re[\—iij, £j,]> 0 , 

5 f|t 

ii=2 min (Re(d: /, S- ), V /, j, (1..., r), 

j-t, J J 

P * X (1 -*)“ (1 -x) a P^ (x) HfaxPl (1 -X ) 3 1 ...., Z r X^r (1 +x) S r]dx 

(=/a n 2 a +a+l r(a+n+l) 

= n! 

c f_n* 2 * °> ^+ 3 **> f z / 2«,[ ^ 5 : T 1 

f I i I (2-2) 

*“ 0 ^4+3, P+3:{^ ; BiJ l z r 2'\ Q, S': T J 

*mT5jn?R (2-2) if P 3fk Q STT^mf 35T |, sft fa ffTCff I'— 

P : {(-A : |i, ,..., Hr) (p-a-K : 8 r ) (-IP- or : 8„..., 8 r ) 

6 : {(^~ A : n h n r ) (P-n-a-K: 8 h ..., 8 r ) (-l-n-k-0< : 8 h ..„ 8 r ) 

(2.2)fTRf5rfefr rrfer^at % Berner #ar 1 1 srfcrersi, m, »■■•, fv srm S,,..., S r 
spnc*rv Tifw | tr^ s?rJf 5ET»ft | 1 

Re (a)>l, |arg (z t -)|>| Qiv, Re[(X) + fij, j)]>0, Re [(o)+8jgj)>0, 

5T|f 

r (r) <r) 

l/ = mm (Pe(i- /S - ), Yi,j, k e (I r), (1.3) 

J+/ J J 

cTcftu : 

C 

Pi fi) 

j * x (l-x) p (1 +xfP„ (x) H[ Z , (\-xf\...,Z T x' l r (2-x) S r]dx 

(-W 2P+P+1 r(p+ n+I) z. (- 1 ) 2 * 
ri- *f 0 K\ 
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H i z i > z i] ft* 5 TR 


H 


0,N+3: {M i; Ni} f z, 2 s i 


P, S: T 1 

Q, S: T j 


(2.3) 


A+3, B+3: {A it Bd l z r 2 *r 

(3.2) Jr P ark q srrR^ff =pt g^qq 1 «fr ft f%*g f— 

p ■ {(-A : fir), (a—K—p : S r ), (-* p : 3, S r )}, 

Q : {(fc-A : p, fi r ), (a-n-p : Si,..., 8 r ), (-l-p- n - P : Si ,..., S r )}, 

(2.3) ftRftft? srfiranrf % 3RPfa fa- | t stRito a- 8, 

STHRIPP TTftq? qq gqif qq) 5Rq % <J?q q ? J f I 

■Ke (£) > —1, Re (A) >— 1, [arg (zi)\>iQi7T, Rc[(p) + 8j£j]>0, 

Re [(A)+|ijfj]>0 




&=? . (^i’/ § r ). ^ hi, K e {!,..., r ) 

J-/ ^ j 


: 


L (l-xy (l+x?) P n a ’ P) (. X ) H[z l ((!-x)l.xyi...z r (( l-x)!xy r ] dx 


— (— l) n 2 ^f^£tf+n +0 j 2 * 

«! to A! 


0, iV+3 : {Mi, N { } f z t 2* 

I 

^4+3, 5+3: {/4,-, 5,-} (_ z r 2 , V 

3f*TT4>«T'T (2.3) if V ajft p STRftT «PT qq^qq | ft ft ft«T | — 

V : {(/+A- : m,..., p r ), (, a-P-k : p h ..., » T ) {-p-k : N ,..., p r ) 

P : {(1+A : pi,..., /j, r ) ( a +n-k-p : pi,..., p r ) {-l-p-P-n-K: pi p r )} 

?ptr75Pt (2-4) ffRrftftrg fa pi,.--, pr smca? 1 TTfiTaf f 

gsft % §RT qf) f 1 

Re (A)>1, Re (0)>-l, |arg {zi{\>lQm, Re [(p)+/y^]> 0, 

Re l(p)pj£j]>0, 


v, a : T } 
P, S : T J 


(2.4) 
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arcfto f JTTT fff 


3fff 

|;= £ min [JJewf* /S?’ L v i,j, X c (/,..., r), 
j- 1 l<j<M k 

(2.1) qft fire «FT* % M (1-1) % sra sifATT Tlfipff % tf-qiSPT % ?HT qST qf 
iff%q-qffor sRTqrqR' % ¥7 if srfVfsn^cT q>qf f , rr^rr % qrq qf f i 

qfqgRfcr *uf«rrr qferqqaff % sFcr^r far |. sftt qqq srfw^nrt | f*ra% fif fqsqfsrfer q»5f 

qrer frar I— 


= (2 ikorlij {<?i (5/) (Z£) * i}x 

{j^ * x -(«> »,•+.../*!, *•) o-*r (1+^+^+-+^ ^ 

(a j 8 ) 

P„ ’ (x) dx} ds lt ...,dsi 

3^ ^rrq q>?r (l.B) t?i ^frum ir sufqfe qqT^q q?r q?qf % qyqrq; |if 

fafer q^r srr<r |— 

= _ (277vV Sii- ji r ^ Sl Sr) f.i {e * Si)Zi V/ 

_ ( _l) n2 ^+a+ 1 +^ + ,-,+ ^-^ r(a+ „ + i) f-^ £ ’ F \ 2 ] dSi dSi 

n! r(or+a+/J+2 + ft l J 1 + ...+ m s,\> l G, H, J 

sr^r 

Z> = (A + /i 1 , 5 x +...+ W> ^jOj -i = (° r + W> •S 1 +"- + / i i» •Sj+l - /O 
P=(l + 0' + / i i> Sl+»”-»+ /*!» ■?(') 

G=(l — cr+^4-«+Pi> s*). H=(2-[-a+n+cr+iJ. 1 , +Mi ^i) 

sra - fr^qqqqTfqff qs-qq qrt faff % ^qr if srff sqqrr qnrf qq srk ffq tff qqrqrrqq q>r spq 
qq^rf qq [2. P. 17 6(^5)] ft fop (2.1) if fqf qf srffsFsff % 3r?qfg- far I I 3T?ar ir 
snfqq H - qjrrq ft qfqqraT (l.l) % qiqf rq qiqr (2.1) ft arrqr qrqf f 1 

lift qqqq qqrq^rq (2.2), ( 1 . 8 ) ft q§mar % (2-3) srlrc (2.4) ft (1.9) qq ^rqftq 
q>q iqq q>f qqfr 1 1 



»zj TT fa?ffR 
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3. srciK : ss sRsrnr gfsw igJf (2.1 % (2.4) 3T% 'rf^ngf ar^snft’r *rc 
H-{z u ..., z r } % Jf srfaszjqa- ^tr star ^gff 1 1 

saw fa?mT : 

* X (1 +xy H{Z 1 «l+x)l,xr ,,..., z r ((\+x)l,xfr] 


9 a r s f(l + a+i8+l)(l + a+j3+2/ ) 

1-0 *«o !’(/+ /) ^ 


(*) 2 k l,kl x 


0, N+3: {M U Ni) f z t 2pi V, S : T 'l 
H | : | (3.1) 

^ + 3,5+3 -.{AuBi} lz r 

f^cTR (3. l ) if V sfk P srrag'T qrr gjRRq | sft ftR |— 

V : {(1 +A — i§T : Pi,..., p T ), {—K—a : p^ p r ), (-a+fi—k : pi p r ) 

P • {(1 -f*A • pi )••■) Pr)> ( — 1 O’ k : p\,--- , Pr)> ( 1 cr a 1 —k . p%,..., p r ) 

f^cTR (3.1) if sft (2.1) JR sfrsFOT % 3RR cf fsT | ^ ^5tT | 1 


fScflU f%^R : 

Jf x (1 +*) ff H [. z j ^ (1 +x) s 1 ,... J z r x*V (l + x) € r] 


,,H (-/) r ( / +a+ /?+/)(/+a+j3+2/) (-/)* 2* h 

P(7+j3+/) /c! ' W 


0, N+3 : (Mf, iV,-} f Z/ V t i>, 5 : T 1 
H : I (3.2) 

^+3,5+3 :{4, 5} (. z r (2,S':rj 

f^5TR (3.2) if p srk Q srr^rgr giRRn | sff fg^r | — 

P : {(—A : pi p T ), ( o* k : Si,,.., S r ), (—k—a—fi : S/,..., S r )} 

Q : {(fc— A : pi,..., p r ) {l-a-K : Si,..., § r ), (— 1—1—2— p : Si,..., 8 r )} 

f^RTR (3.2) 3ft % (2.2) if feit JR srfcPTSTf % SRTfa W *ft SR3T | 1 



H[z u ,Zj] spr fRcTTT 
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3. srcrrc : brktff r rSt (2.1 (2.4) ?t% TfT'jnrfr ar^sr'/fr ix 

H-{z t ,..., z r } % ^q- if arfasiRa- ;jr% ^r star ^ff rtrt ^rt 1 1 

5T55T^T faRTT : 

* X (l+xf H{z 1 ((l+*)/,x)V.„ z r ((l+x)l,xyr] 


2 a p v Al + a+j?+l)(l + a+j3+2/ ) 

i-o k=o ■l’(/+^+/) 



(x) 2 i /,kl x 


H 


0, N + 3 : {Mu Ni) f z l 2 hi 

M 

A+3, 5+3 : {Aj, 5 j} {_ z r 


V, S:T 1 
P, S ’ : T x j 


(3-D 


fRcTTC (3. 1 ) if V 3Tk P +T TTipR I sft RR I— 


V : {(1+A— K : h x ,..., Hr\ {—K—a : Mi>— > Mr)> (-cr+0— * : Mr) 

P • {(1+A : Hi,..., Mr)> ( — 1 c P • Mi>".> Mr)> ( 1 — cr a 1 =k . Miv> Mr) 

(3. l ) if sfr f% (2. l ) fMr r jrfcr^m % strit* cr fsr | 3+ tt|ee +t 1 1 


%Hlg fWRK : 

X X (1 + *) 0 ' H [Zj X> i 1 (1 +x) S 1 ,... J Z r x^r (1 + *)+] 

=i° 2 s i = njMs^+w±^±i+m i=a » P ,,«* w , 

/=o *-o 1 (*+/>+<) k\ 


H 


0, N+ 3 : {M,-, JVfl 
++3, 5+3 : {A { , B > 


f 2/ 2^/ 

I : 



i 5 , s : r 1 

2, S' : T' J 


(3.2) 


fR?TR (3.2) Jr p sfk Q gr^r+T ttf tptrjt | sff f+R | — 

P : {(—A : m,..., H r ), (— c r—k : 8/,..., 8 r ), (—k—cr—fi : 8/,..., 8 r )} 

Q : {(k — A : m/»-> Mr) Q-o-K : 8/,..., g r ), ( — / — 1 — 2— /> : 8/ 8 r )} 

faRHC (3.2) gft % (2.2) ir ft* *T?f STfcPTSf % 3Tf.TR #5 I, TT§5E qRTn I I 



H[Zx, ,zj *PT far^rTTT 
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3. stctr : ssr 3R*n*r ^>t (2.1 % (2.4) qftwmf 4 ?t ar^snft^r *r 

H-{z t ,..., z r ) % Jr arfaszm =r% =^R feWTcr STAR ^^TT'T'TT ^HPTT | I 

JWT fatflR : 

* X (1+xf H[zx ((l+x)/,*)^,..., z r {{\+x)j,xfr] 


2 a p v ni + a+j3 + l)(l + g+i3+20 <«J3> 

1-0 k=o 2\/+0+/) 1 


( x ) 2 i /,kl x 


0, N+3 : {M u Ni} f zi 2 W V, S : 'J 

H | : | (3.1) 

A+3, B+3 : {A it B& l z r P, S’ : T x J 

f^TT (3. 1) tf V afk P jrnrstf spruit 1 3fr hr |— 

V : {(1 +X-K : h x ,..., Hr), (-K-u : p ly ..., Hr), (- o+fi-k : hi,-, Hr) 

5 : {(1+A : nx,..., p r ), ( — 1 — or — A: : H\,-, p,-), (— 1-cr-a— l=fc : Pr) 

fa??TR (3. 1 ) if 3T> 1% (2. 1 ) fct *I*t srf^sff % SRfJT* cf fsr | q# *ft ^cfT | I 


feflK f%RR : 

x \ ^ +x y H [ Zj ^ (j + x ) 5 iV .., Z r X^r (l + x) € r] 

-2- S S <-') ma&mg : Ma s t=£* w , 

/_o i-0 1 (*+p+*) 


0, iV+3 : {Mi, JV*> r Zi 2Pi P, S : T 1 

1 I (3.2) 

>4+3, 5+3 : [At, B > {. z r 2, S' : T' J 

f=RcTR (3.2) if p srft Q srrwMf fppfsr | sft f^r | — 

P : {(—A : m,..., H r ), (— cr —k : Si,..., 8 r ), (—k—a—fi : 8/,..., 8 r )} 

Q : {(fc— A : hi,-, Pr) Q-o-K. : 8 § r ), (— /-I -2-p : 8/,..., 8 r )} 

(3.2) sft fa? (2.2) Jf fair rt sfasraf % 3R=pfcr fsr tft srjjt 1 1 



H l z u ,ZJ W faSTR 


101 


3. star : 3R?n»r 3 >t r (2.1 % (2.4) ^t% <rftwFff *pt ar^sprt^r *r 

. grq^ft H-{z h ..., z T ] % jf srf?T silver <fp% str fowrer star ?Ft sfRTT 1 1 

5T«m ff *ctR : 

* X (l+xf H[ Zl ((1 +x)l,xy 1 ,..., z r ((1 +x)l,xyr] 


-.2° r z 

l-o £=0 


■T^l-fg+jS + lXl + a +jS + 2/ ) 
J’(/+^+/) 


p\ (x) 2 k j,k\ x 


0, N+3:{M h Ni} f z t 2 H V, S : T 1 
H | : | (3.1) 

A+2,B+2:{A i ,B i } lz r P, S' : T x J 

fffeTR (3.1) if V sfR P JTPT^T SPT^fq- | 3ft far* |— 

V : {(1 -\-\—K : + ,..., Hr), {-K-c : ft! ft r ), (-a+p—k : hi ft r ) 

P : {(1+A : fix,..., n r ), (— l—cr—k : /+,..., ft,), ( — 1 — cr — a — l=fc : hi ft r ) 

ff?STR (3.1) if 3ft ft) (2.1) fff sr^sff % aRTO - ^ fsr I tJf | I 


fgcfta ffPTR : 

y x (1 +x) a H [zj. x^ (l+x) 5 lV .., z, x'V (l + x)+] 

-* * i ( - ji ( -=^‘ ^ « * 


0, iV+3 : {M,-, JVtf f z ; 2^ P, S : T 1 

: I (3.2) 

,4+3, 5+3 : {Ai, B ’) (. z r Q, S' : T J 

faserrc (3.2) Jr p sftx Q srRrraf *r<j^rir | ft ffR | — 

P : {(—A : m,..., H r ), (—or —k : 8/,,.., 8 r ), (—k—a—fl : 8;,..., 8 r )} 

Q : {{k — A : hi +) Q-o-K : 8 t g r ), ( — / — 1 — 2 — p : 8/,..., 8 r )} 

ff*3 TR (3.2) 3ft fa (2.2) if fait srfafff % 3R=TCcT far ft 4Rm | 1 
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arefar f *tr 


cTrfta fa?cTR : 

* X (1 -x)P H[zi X^i ( l-x) S l z r X»r ( l-x) S r ] 

=2" f> V (-/y r(a±P+ I+l)(I+a+P+2l) (- 1)* 2* „«*.*>, v 
;-o*.o AZ+cTyT) W~ p l (*)* 

0, JV+3:{H/i,JVf} f 2#*/ 

# I 

^4+3. fi+3 : {A;, B} ^ z r 2 i “r 

fsr??TR (3-3) ir p afa Q sti^ht tfjpjnr | sfr fa** f 

P : {—A : fi r ), ( k—p : 3/,..., S r ), (~k~p—l ; 8/,...,8 r )} 

Q :{(k-\ : in,..., p r ), ( l-p-k : 8;,..., 8,), (1 — a— jS— /— A:— p : 8/,...,8,)} 

f^r?cTR (3.3) sft (2.3) Jf f%ir irir srfgr^sff %■ sr^nfa #sr | tr^ qTTsrr 1 1 

f^cTR : 

X X (1— x) p H[zi((l—x)/ 'X)* I,..., (/— x')j l x) /1 r] 

—2 P 2 2 f ~ /)/ l)(/+a+j3+2/) 2 k (a,/ 3 ) . 

/-0 A-o r(l+a+/) U^/ W* 


p, s : T ~] 

Q. 5":r J 


(3-3) 


0 » ^+3 : (M,-, Ay f z ; 2-“; 

A + 3 , B +3 : {Ai, B { [ z r 2 p r 
f^cTR (3.4) f P 3?y 2 STRTWf =f?T | gft fqTpq- 


r, A : 1 \ 

Q,S':T 'j 


(3.4) 


P •' {/+A_ * : /*r). (/>“* W,..., Mr), 0>-a-* : p,)} 

K:{(/+A: w ,..., Mr ), (1-p-a-k-p-l H p r )) 

f^cfR (3.4) gft ( 2 . 4 ) ir fs# ipf sfcrsparf % 3T-?nTcr #sr f q=f | i 

: fafcTR (3.1) Ef?r JTH 5TTR TfRr fc Fj 

* x 0 + x y H[z t ((/+A-)/,y^,..., Zr ((/+*)/ # *y«r] 




(*)• 


(3.5) 
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«T|f M 1 qsp | f3Rt 5TTcT ftf?TT | I ft fTf fift % ftt 1* (3.5) % ftft «TSiff t 

(l-x) a {\-xf p) a>P \x) ^ ^TT f?ft | tk - 1 t +| % tiff fmfrftf 

ftft t I 3T?f t fTf *7 ST t ffkrif (2.1) % TO faffTT ffT ffSTf fST t fftft ffqft 
% frTfifftfT f<f % srttf t ftfef qfkTTq snf flfT 1 1 [3, P. 285(5) gfk (9) ] 

, r (~l)*2° (l+a+P+n)r(l+a+2n+ a ) .. 

m v r(i+j8+o ' 


0, N+ 3 : {M it Ni} f z 2 /*, 
-4+3, B-\-2 ; {^/i B} L z r 2^V 


P, S : T 1 

I 

Q, S': T J 


(3.6) 


P> Q sri+fi “FT f =f gsrqir I 3ft fkf |— 

P={1+ A-X : m,..., Hr), (P-l—CT : HI,-, Hr), (- O—K-.hU -, Hr)} 
g={l + A : Hi,-, Hr), (P-l-O ■ Hi,— , Hr), (— 1 -cr-l—k : HI,-, Hr)} 

Mi qrr qif (3.6) t srrcr *zx (3.5) t xsft qx itfkfTC (3. i)sttot ftfT 1 1 

f tt hk spit qftiiTtr ft? sq-qftr tt fif f?? ff?t f 1 

4. ftft« 5?TTIT : ff 3Tf*TTf if f?fim STtf fafflfT ft 5TTf %H ffT | I 

(3r) ffc SUPT, feftxr, fftf 3fk *§4 ftwirf t r =2 w ft ft 3T+fTft f*TT fa|W 
% qftjuq sn^f itt i 

(w) ffe jf: srff, feftf, fftf sffc =^4 faffiff t f= 2# ft twf? % gfit 
qfknm ft safer ft4t [6] i 

ft5tcTt Sim 

qaf fffST % ft4 tpff? ffo STT^o ft=> STtTfTf, ft° 3 Tt 4° Mfrl'f 

fffrrq % qff =fff f?qfT 1 1 

ffffr 

1. sfT f^f T ft , qt® f«TT ftf, flf qfTf , Gomment. Math. Univ. St. Pauli. 1979, 28. 
163-167. 



H[ Zl ,zj twn 


103 


3TWT I fa% 5TT5T ?iTOT | I 5?T fTTcT ^ % fa^ £3 (3.5) % 3>ff 7«ff Jf 

( 1 — x) a (l~xf p) a,P \x) ^ T nT ^ t afa - 1 P +1 tffaTsff % tffaT ??rafa?r 

^ | I SRT Jf ?T3 'TST Jr 'Tfw^ (2.1) % TO fsrarc ?«TT ?f$TW TST Jf ?gTO 

% ?? % 33>T % gtfecf q-f^OTTTr ?]>:? fRTT | I [3, P. 285(5) sftT (9) ] 


(— 1)" 2 ff (/+a+ 0+w) r(l+a + 2n+a) .. 

Al+jS+Z) 


0, N+ 3 : {M-, Ni) f z 2P t 
A-j- 3, 5+3 ; {Aj, B} (_ z r 2+ 


P, S:T ' 

Q, S': T . 


(3.6) 


P, Q STR^ff W 3?3TOT I 5ft ffa^T |— 

P={l+A-i<f : hi,-, H r ), c/5 — / — <r : hi,-, Hr), (—O—K-.hi,-, Hr)} 

Q ={1+A : /i/,..., nr), (J3— l-o : hi,—, Hr), (— 1 -cr-l—k : hi,-, Hr)} 

Ml spr 3T>T (3.6) Jr STT^cT ^X (3.5) Jr XOft IX ^JffWR (3. 1) HTT^T ffaT | I 

totc sf? qftuinff fa wrfar if) ?rra *x ^ 1 1 

4. fafata: ssnq; : W aiw? Jf ^faro ?r c ?r faFcrrff ?ff ?rrrr faur ??r 1 1 

(sr) ?fa sr??, feft?, ??t3 sfk Trgq- fascrfaf Jr r =2 w cfr fJf sn^Rt ?*rT fa? 113 
% 'Tfrwm 3 t<t ffa i 

(?) ?f<? 3?: ???, feffa ??ft? stVt f?roff Jf r=2 eft *ra4> % 

?fT^nm ^t srrfcr fr?i [6] i 

ffT5Un 5tm 

g-gjiq- ^ f?f?r % fa? o srrc o ?to arffi^r, q<> £to srrfo ?fa? 

fa»TT? % srfa 3TT3TT «??? ^XetT | I 

fTO5T 

1. sn^TRt , *ft« 337 faf , 3T? 331? , Gomment. Math. Univ. St. Pauli. 1979, 28. 
163-167. 



104 


3T9rfa JHR 


2. Introduction to theory of Fourier series and Integrals, 

, 1950 . 

3. q#5ifV, q ^irfe' Tables of Integral Transforms. *rrir 2, H4>trTf|^, 

1954, 

4* rftsrer, rr^fr. tff. ( Pure and Applied Mathematic-K.a Sci. 1978, 8. 19-28. 

5. *PT, 5TR. » Pure and Applied Mathematic-Ka Sci. 1979, 10, 31-36. 

6. %., Vijna. Pari. Patrika. 1985, 28, 387-393- 

7. 3TR. Kyngpook. Math. J. 17. 

8. sffaTfcR, THo qHo, rRTT, %o Hto 5THT HtiTT, qHo Ht®, .The H-Function of 

One and Two variables with Application. Hi cTHT 

HSTH : 1982, 
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3TTT° %« ?RT 

nfara a«n *ri?§qaffa farwr, stzrrtstjt =ara srtsgr 

[ siT=cr— fsrrl 13, 1992 ] 

STTTST 

srw *r swist 5 ] gRi srefera I-^^r % faq; tt htr srtt sttr f%q m 

| i wr <rft*TT*r €t fefw 551 nf sft srr^cr €r irf |t 3 i i 

Abstract 

Two finite expansions for multivariable I-function. By R. K. Saxena and 
Yashwant Singh, Department of Mathematics and Statistics, Jai Narain Vyas 
University, Jodhpur-342001. 

In the present paper we obtain two finite expansions for the multivariable 
I-function introduced by Prasad^ 5 !. Since the multivariable H-function, Fox’s 
H-function etc. are the special cases of the multivariable I-function, the expansions 
for these functions follow as special cases of our main result. The results given 
earlier by Olkhat 3 ! are derived as special cases. 

l, faro 

spy %% an^q-HFcTT *ft I WTt % ftfT 

STT^cff SF3FST I I 

i o (-I) 1 '" *C, x^m Wm M+n(2 (x) = ^±fzZ+^l) Wc - Sli , ,. sh (x) 


( 1 . 1 ) 
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£ ’ c - r& - v ^ r'm > (*>-*'* w M „ f . M (*) (i.2> 


?*r*r snJf m, n, p v P a , Q u Q t *r%af spt f^r?fi%cr sr# ffar 

M=(m', n')\...\ (m< r >, n< r) , N=(p', q’);...; (p' r \ qW); 


p i=( a v> <v s,-') ; 

V J ^2 

••■; {a r j\a rj ;...\ 

■ <r M . 

, a r - 1 

J ^l) pr 

Q i=\ b -‘p <V %)„ 

>•••’ fr-j 

(r) \ 

^ 1, ?r 1 


/ <r) <r)\ 

^ ’ a i i ^ 


Mv -i>} 

/ {r\ <m 

\ b j * % ) lf 


a«TT TRclM % gf^PT fejTT | 


f ^' 1 e-« 2 (0 ^ 

J 0 

(*<*) /[*•’ S, 

z r ] dt 



J“* b •••» m il *— 1 |arg z/| <£ 7r£//, C/f>0 



srfffta qjsra % 1-^ re 
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rfSTT Ui wmtsff % f?HT STPEIT |— 


«(*) 

(z) 

p(i) 


(/) j 

m li) 

(z) 

qii) 

(ft 


= 2 

a. 

— 

27 


a- 

+ 

27 

jS. - 

2 

JS: 


7=1 

J 

7 : 

=«(/)+! 

J 

J 

= 1 

J 

j=m U) +l J 



«2 

(z) 


-Ps 


(ft 


f »3 

(Z> 

Pz 

<i> \ 

+ (; 

27 

-1 

a 2j 

J = 

2 

= «2+ 1 

“ 2J 

) + 

* 

7=1 

II 

1 

*c^ 

S 

27 

>rt 3 +l 

“ 3 i ) 



- «r 

C/) 


Pr 


(z) ■ 


<?2 (ft 

#8 

(ft 


■+( 

27 

7 = 1 

a-- 

r 7 

7= 

27 

=«r 

a • 

+i TJ 

K 

f , ^ + 

27 

7=1 

% 


Qr (/> \ 

+-+P J % ) 

(1.3) if sm sfg^rCm skt?[ 5] sttt srsfor fw i 
* rft (1.3) if e= 1,8=0, k=0, p«p x ,... t p=p r T$f aV 

f i”- 1 e-*' 2 n, p (0 /[f p i Zi, .... «"r Zr] dt 
J o 

r*i 


(1.4) 


=/ 0, n 2 :...: 0, w r +2 : M ( . 
‘p z ,q i :..::p r +2,q r +2:N ^ 


7*1 : (^— v — ft; p l9 .... p r ) 
2l • A 1 * p l» •••> Pr) 


" (^tP — v; p ls ..., P r ) : P% 

■ Q,. 


(1.5) 


fttqfpff if srg^Tfsr 7-^?r % fan; gw srcnrr ^fr tsft % sffaiKt (1.1) 

rfSTT (1.2) sp) KgWST t Sn'5f ^ I Sf sfWT ST^ffcT flcTT | I 


2 . SKIT 

ffagfafag srcrrcr ?t sgf fas ftsT srmt— 


G) 2 (-1 Y-» s C n 7 °. »«••••• -0,n r :M f 2 } 
(l) »fo ( 1} C ” p„q i :...:p r ,q r :N [ z ; 


P • (<2 ri — ^/2+w; 

^ : (Prj\ ft rji *•• P {r) rj) i> £r-i 
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cr«rr faf 


' m \ / ' O') v 

a rv a ri J ’ y a rz~ s l 2; ct rl , ..., a rl J : 

/ ' (r) v 

: lb r g r —sl2+n; a n , ..., a n ) : 




:0. J 


=(a n -b r r ) s I 0 ’ " 2 V" : 0> '■ M [ Z \ 

P ’ 2 #2 Pr> Qr '• bt \^z r 


R : (a n +s/2; a n , ..., a (r > n ) 

K ( b T jl fi r j, f} {r, rj) I, g r -i 

~) 

I 

i (2.i) 


a ri > ) : a r j>" 

<r> \ 

... a • ) : P. 

J /3» pr 

<n v 


a n J 

■ Q.. 


5 T|f « r > 2 , q r ^ 2 ; 

( ' " \ ( ' (r - 1) \ 
R — y a 2jl a 2 j; a 2 j ^ a (r-l)j> a (r-Dj »”•> a (r_l) ) 


1 > pr-1 


K ~{ bijl N* ^ 2 i \, ?a : ( 6(r " 1)J '’-’ Vitf ^’i) 


/i» £r~i 


(2.2) 

(2-3) 


J* b r q r —n) . 0 , n 2 : ... : o, n r : M |~ } 

W *»V l) Cn (a rl -b rqr -s ) V 2 , q 2 : ... : Pr , ^ : N 


R : 
K: 


r 


f o, n % : ... : o> n r ; M 
P*><h • 'Pry Qr : N 


• (r) \ , ' (r) / ' (r) \ 

J * ^r2? a r 2 ,...,a r2 J • ^ a rj l a, rj’ a rj ) * ^2 

/ ' (r) \ / ' (r) 

y*rj> P r y‘"> Prj ^ * y^rQrl a fl • £?2 

/ ' (r) 

: .s; a rl ,...,a fl 

L !*: (fy; Prj’-’£j) 

l z r 1 v /l> fl'r-l 

( ' {r) \ 1 

• l^f 2 > a »*••> J : -^2 I 
v ri ' J 

/ ' (r) \ ! 

• \prjr> i* ... * ®i*i J* C* j 


(2-4) 



srgrfcr 
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3T1T n r > 2, q r >2. 


(l.l) % gtaf T«ff if f{x) ir gw o *r oo ere x % srfer s^rewr ^ =m 
*r*TreWT iref H4>WT % 5>*T ¥t TOTT f?5T ^ 4R, oft ft» |, fif pTR^rfecT 'TfW’R' 
fjT5f?TT | 


s (- 1 y-» j c„ f jc'-«»' 2 pf-„ + b/s , m+ „ /2 (*)/(*) dx 

n=0 Jo 


rp+s-y+ 1 / 2 ) f- 

= rp-y+1/2) J 0 


West 2’ P+sl 2 (•*) /(■*) dx 


arg (2.5) if 


f( x ') = e ~Xl2 J 0 ’ ”* • •" * 

^ Pa. ?a : ••• 


o, n r : M 
:p T , q r : N 


f Z i X °* • ^2 1 

I : ! ! 

L z r x<Tr Ql-Qt) 


(2.5) 


gw Tfwr (1-3) w awrfg 4R% 7ft«rnT (2.1) srpg |> err 1 1 TftwnT (2.4) w 
(l.l) % *wg vx (1.2) wr wkt sftT ?gr wg mxx |q fffs f%w w *regT | i 


2. XtxS^ Mwz 3*rcq 

(i) (2.1) S«TT (2.4) t «2=«3=...=«r- 1 =0=P2=Pa = -=Pr-i ?a=?a=-. 

=(?r _ l= 0 WI% W gif gfgftg /-ufff % faq srfar?cT4 gW gWT [a] % ggTT STT^g fig | I 


i(-i y-”>c n H°’ n 

»«0 Pi H 


: M 
N 




: P 


2 


1 

I 

I 

a 

i 

J 
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=(a 1 - 6 2 ) / H 


o t n : M « 


r*i 

i 


p,q:N 


^1? n>2, ?>2. 


$ (a, — ba — n) 

(ii) n f 0 (- 1)'~" SC n~y^bf^sT H P,q-K 


t 

■ j 

C) : («•" 

-s/2; a 

(S)\ 




» ?“1 


(r)\ 

a . 

•P 1 


3 J 3 

•/> | 


(r)\ 

V 


a i ) 

:fi. j 


f * 1 

1 

(%; «i . 

lr)\ 

><*1 ) 

i 


(r)\ 

f 

Ur 

fa >- 

,Pj ) 

J J v> { 

/ 

_ (f, \ . p 1 


Ws 


r ' (r, \ ( ' tr) \ • p > 

) : [V> a J’-’ a j ]„/ * ! 

/ ' 

: ^&y, a x >•••> ax y 


r z i 


=J7 


o, n : M 


p,q:N j 


Ur 


J 

<r)\ 


(fli-j; cti >•••> : (a 2 ; ap.'.-tti ) 

(»* cj A, 5 -, a ‘") 




(3.1) 


(3.2) 


5f|t « 2 >0, g>2- 

fafjft 

1. WTO, tfTo, Trans. Amer. Math. Soc., 1961, 98, 408 

2. rrqrf, [To [ttto am srTTo %o, The ^-function with applications in 

Statistic, and other Disciplines, tr^ 1978 



Ill 


sqpnfar % faq j-w 

3. sft^TT, ^To qso, Indian J. Pure Appl. Math., 1970, 2, 425-429 

4. 45R, Ro tnro, Proc. Cambridge Phil. Soc. 1968, 64, 1045-49 

5. sr?TR, =TTf ° fesrR sRo qfsrqrr, 1986, 29, 231-235 

6. tfSRRT, 3TTTO %o rT«n TT«TR=r, q°, f=T5TR iFOT^ 3R4RR (STCRIRR ?Fr) 

7- 4T4?PTT, 3TKo %o, Kyungpook Math. J., 1974, 14, 255-259 

8- <^To qRo <pn tf^r, iTlTo, J. Reine Angew. Math. 1976, 288,129- 
145 

9- sffarscR, qqo qqo =farr faf, qi° fro, R?nl Circ. M ath. Palermo, 1983, 32(2), 
157-187. 
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fsrfTPRT : ^TOtfrTcJr T*W 


i 

uRsr fernr from, ^msr, fqffef (fqirrq) 

[ TOcT — 14, 1993 ] 

snrfsr 

nR®r from TO sii^Tsff if nrdfe toto fernr ^rfRyir srrer 1 1 

TOTOcT TOTO % mflfTO WStTO, nffe TO TOT fqfqRTTTTO TO 3TSqTO TO TOq % JTTTO % 
PfiTT TOTTT I 31? % mTO TO "jTOT qq TOR fP i qqg;q ajgqqq if qrqq TO TOrfn qq 
fqqro, mqffqqr tor fernr TO TOqtffeT qq tor TO qRT anfe cpr toto ^trt 

TOT | I 


WRcf gfqTOTO qn % strto arRT | i to q»r if TOrn efe TOqq-qnrTfq%TO, 3mf- 
TOfq«rTO IT# fftTO nicf I | TOR TO TOf qTqfrT TT=f fqqro qq fqqiq qrqq q qf TcfT fr qff 
^tot | f% tor to fqqro fer srfe-qqq qr |3 tt 1 1 TOffe fqqnrrqifTOT q?% '|g qfr’ 
| i fir qTO tot fro mqq torr qrqq % qR % srt qrqn | qq?| <gR ?ft TOt 
tort qff ft qi qfr 1 1 

qTmfq^TO pq snqf TOfTOTO TOr TOqqn snfRT 453 % 600 faTOo qq qm qqf 
| l fMq%;?rfq?r if 960 TOT fqqTOqqn Jr 1600 fqTOo | sit »ng%q qTTO % qqTqq I I 
sr: ifqqn Enffe % sfrfro fqqra tr TOn froq fen to qqT | 1 

3TSqqq % TO if qf qRT TOT | ft? TOT % TOTO 3.5 fqfeR 3 # 5 # qrqq TOt 
qff ir rtot toto fen ark nqqq 2.5 fqfeq to 5 # fm irfqqR to httor f 3 tt i 
totto qmq fq?TR TOr fqtrqqi pq qqqffqqT TO qjq p kr % 30 itoTOtottot if 
nRq fqfTR TO qsrf RmTOnq qq fi qfr 1 1 
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Abstract 

Physical Anthropology : Its significance and uses. By Chaturbhuj Sahu, Depart- 
ment of Anthropology, Giridih College, Giridih, Bihar. 

Physical Anthropology is one of the main branches of anthropology. It deals 
with the origin, evolution and present state of physical characteristics of man. It is 
scientific field of study and is concerned with many and varied aspects of human 
biology and evolutionary origin of human species. 

In the present paper emphasis has been given an origin and evolution of man, 
application of physical anthropology and human journey. In evolutionary tree there 
is a ‘missing link’ which is the subject matter for further research. 

Bipedal mode of walking gave freedom to hand and development of cranial 
capacity. It is ranging from 450 cc to 1600 cc in the genus of Hominidae family. 
Making of deliberately shaped tools some 2.5 million years ago, signifying the arrival 
of genus Homo, who ultimately spread over Africa, Europe and Asia. After be- 
coming the producer of food, some 12,000 years ago, the roan in his long arduous 
journey had time to pause and relax. 

HFR (Anthropology) ft STSiPR qPFt =TMT f^SR I I fqWPT 

qfjsft SPT SfSqrPT f%UT r 3TffT f— ^fqqt cT«TT (UT I 

^ stf? qgar ^ 1 1 qrqq fsr?rr^T bpr % qrqrfaqt ar^rr qf?ir fqqt 

qf^aft ir sprier f qqr snfrfrqt qpr=r fraR (tfqq?) rrRq% srrfrfVqt ar^f, 
w ct«tt fafaRanraff qft srsr *t quR ^Tcrr 1 1 qRq sr % yraft qx 3 trt qq qqq ir 
srrsr Rf> qq% rt if at f q ^ qvfr qtr areqqq a?q BRq f%R q>T f i uft tnp ftm 

fa?TR I 3ft qqq 3tf^f tTgrg- | I 

*TFPT ferpr Sft WR; 57 VTPft if 5RT 3fRT f— *TR3 fq5TR Ttk HTmfstqt 
*tT BRW fq^TR I SrRtfcf HT^T^r f°T?TR if % vfffqq' qgat qrr arsqqq four 

3TTcrr I I SFT 5RR qrq 3RT, Hpfr 5RT, RcT if qffa ft ctR I aft ?qT qi frrqf 

% tt srrfife jq- ^ if qqqR f, qfR ft qft ft ft, qqm<q qrr ^V 

r*RraT3ft TT qqt qqR TfcTT tr;p ft TR % aft iff % qnsqfrip ARR H qanfcpff 
if qqr vr qf sparr |, qarrfcr-ir? wt |, fvrR-fiqR qqTfqqf % qtiipsm % qqif qffq-qfhr 

?TRtficqt cTR qrqfqqr 3RPC 3TT RT5T f 3trf?-3Tlf? I qrqTfsR qRq fqsrR if , T5 5 q % anfqqt, 
TTsRffpp, trrfqqt *preff srrfe q>r sreqjR fqrqr arictr | ( fqsRrafqrtqOij ( 



9TTftfT«P qRq f^sTT'T 
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qtqq qq qfqqr srrqqq 


;#fq^ fqqqq-qiqq oft ^qfq trq 
qfqrqt-qtsqt 
qfqqt-^sftqtqrTqft 
qfqqq f|?5l 

W 

tr 

W 

S 

S 

AS qiW^flT, 'E>^S5T 
j| fqff?stf\qr 3nqftqraT3ft 

Hr 

ce ?*prr5rT3ft 

fiy** 

ff. ffretftqrq fqftqfeq; 

< t=, snTftnft^T^rr 

tic/ 

qiqqqqr tTo^ rfrfr^r f|?^t 
arrfe 


fqqqq fq?pjr-F:?r q?sftqf?fr^r 
fq^rq qtffeqq 
irfe--K5r qT?q 
qfeqr 3qs3T3T?r 

t 

qrqq feqrq 

I 

qtqq r^sftqiaMT 

3FJni¥ 1™¥ !T<fqq frcsfTq'teJTsft 

fqqtfqfiqfe^ 

qtfqqraTqt 

qTsqrraiat, qifafofpq q?3ftqtqT3ft 
qqqq fqqnnqfr 

^ c\ 

iqkr'#, ?qfeqq, ferqrafqt 

O S' 

refesfeff, %%?*& t*t iTrrfrcfi^j^T 
tr^?fYq>^rf3fY 
IT?§frqTqf5ft 


■Al* 


ItP* 

CM 

Hr 

4 

w 


4 

s 

~A 

-q 


qqqq *pt qt*fd%qf srsqqq 
^t qqq srsqqq ft qtqq fqqrq 1 1 

STf-g^f f% 3 f if qTqq fsffTFT =fit q#qqq 5 ~i ^TT I U *t qqT ft — q^q q>I 4 fq=ff 
STSqqq qqT qT^q q?T srSJTET^T I f-T 5tq"t STRT qt frfcTfTfqq? ffeqttq % STT'criT 

?r«rr fsrTfqq qfcqftq- % snsnr qq >fr qisT | fsiqq qrqq fqqtq qn; qtqf it qq%q 
ft 5H3T I I q«rq % 3f?qJTcr qiqq % wmfcz qf5T *t tifqfTfq^ srsqqq f%qT qTcTT I 
fv^if Tf-f^sr <PT 3 <q% irq feqqq, qfaqt-qtjqt, qf^TT ^sftqtafqt ^q Tfeqq ff?CT STifq 
?r?pq sfi% 1 1 ?qq a n q q qiqq % 5nfrfi:q> ^srqt q>T qjnfqqi ?fe?tq q 3tsqqq fe>qr 
qnqr | 1 sTrctfqqi qmq qqtfqqq q snffqq' atsff % 3 tmn: q* ?q fqqq q?r fqfq?q ^'f q 
*rr fqqr 1 1 


qtq^: sftr qlq ir qrqq % ?Tq;r feq qq q^iql qq iifgfTfqqf q^t^: tqrfqq? «ttqf 
ft qfe ?r SToqqq fqrqT qTrfT | I qtq^ a^f t 3TTfq-qTqq'l % ^TOT q^T ^ qqqfeq qsqf 
qq fqtrq qq f?qr qnqr | qqfe qt*r aaq q qt?i?fq^ qiqq fqqiq % fq^q ^'t qqfqT 
qqr 1 1 



srs??? if mftfftr? am f??r? fr m??fHra’ fftm? ftft <r rarer mftr m 
am fftrr w | i m? ft m? am ft m?ftr ?? frarer, mftfra m?? fern? ft s<r- 
?tfftr #? m?? ft ?rm if m?fm? f???f ra f?ftr ?r f?m ??r f 1 

am ft acafft t??‘ fram 

ft mqffr % ar?m if 1 5 ?# srpsft ra urfra srRm? ft raa ft <r?§ 1 5 ft 
% **$ * ^ ™T sftfft? % |tr 5TR % ?re?fra?r ft 3rfra 

ft*T l fcfim p? ( 1578 - 1657 ) % ?? aaiftRT fftrr % aft? ft mffft if ??<r 
? mr t S?TT ^ * ( 1627 - 1705 ) if ft?Tf % ^ raR# «r ^ ?pr ftrRR mpr 
f^ T i 1 8 ft TORft if ( 1707 - 1778 ) ftlpTara % ?R ft?T ft mjf?? ?ft if fftqrfW ?ft 

^ T f ^ T 1 ^ ^r*fr £r 3? ® mm ?r rr m ftr am? agftr ^ spre r ^ ft 
(monogenesis) | 5W fft a? % araaR mft ft? f?faR (polygenesis) 1 1 rrYr ftft 
fcaftaramaafarca* fer^mrfe favsn: frarer ft str mm? mfbrft if ??r- 
mri RTtRRR |tr I 

TO % Taaafa, fro % ®: f ps* % RTcT, marft # ms, fraft? fr ftftfts 
f^ir<-s % 'T’-sf, # map are? % ?T?a, ?ra# % ms cr?r ?»£ firms ar?? apft 

m srft-aft jit & qftf?? fern | (ftcpaaW) i firm ??r? mtsfif % rr fftm? ft?rea 
TOiftft % itrt ?? mar ft m iff «fv f% 3 tr mm % 5??) % f??? if ?pr q?® m?r ?r 
rr%m i fafa? sr? aim % a?m s?r? ?t?? ft an? arftfftt? ftam, ???%■ ftr, ri?r- 
*** a?r mraar? fftr mm fr afra are? ?ftf | srrf? # sftR %fi?cr fmr afk km 
mk <=rm ft? ft??r sfm ?tt amtff if msrR<T fmfir fr fer ?rms r?r |3 tt arm 

STTcTRIW ^ % ^spr wr f^T^r | 3 TT i 

JT| mq - 1 ft? mm m ^ ^ | ftfmR mfr mftftr? rf^rr, ftm |fe ft# #f?ir 
ffe % q| srm rr#f srrftrq# fr res | rr srrftr R^er if ^rrq?r ?«tr mfiftft 1 1 ft^?T?r 
?fefr pr qft | ft? m^mr Rsffg p % 3 ?t arurr ftrrrif pmmTmfR #fq ^tr |rr , 

pr mqf fr ^ft mq- q# fm| #r ^ if qfsT mrr— argwafrff ftqr ft? 

l?ft qTfr ftq arm ^s#ft (ft? ft ??ft q T fr ft?) i ft? ft ??ft mfr ft? ftft 
% ft? ? . ?r? ?r?, a?????, rrft 3 ?, ?ft it?* ???5jrft ??f # f#¥Rp ft?zrr ??r i ???srrft 
mrml ft ?f? m-??f-ftft?ft?T, irsftfftTT ?? 5 ?fiw-# f?mftr? ft??r ??r i p?ft?r 

^ * m * ?fer ^ T I srrfT % arm?? m# ?ft rrft 

jt w ^|cr 5^, f^rny; ^T^rr ^ 1 1 f^f^ qrr^r Jf 

fmmfm? ?r?T?Tftf ? |# rrm? pft «r ^ ?? i mtfts ft s?mtq-ftf?4r 

(im?f vft) #? p?ft?r?fe? T (m??TPft) if f?^ ft??r Rim 1 1 pftc W fft T % 



STTCtfw aRa faaR 
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aaa, spfa aaT maa aif 1 1 ?a srTfaat Jf am aft ariT aaa fa%a % araia qq 
5 ?f ^a-asTt aar aat Jf faaar faaT nm | faaar aftaa asr gfaatst (aiaa aa) 1 1 

gfaatst (aRa aa) 

qiaa fR ft % atft aT>ff Jr TTlfT RTcTT | I ?a% faq aaaR, SJ-aR cJSfT 3TR STffaa 
afaa aa^a 1 1 ?;fta rftEw |fe % anaa affa spt a fa fa qfaffafa at tfr gam fanT 1 1 
t?r asr % srRitrr %aa ata ataa amifq^a, anfatfq^Pa t*a ftat ara 1 1 ^at qq qa 

ftT aaaR aRa ^ CR ft ataa ftat aar fa =t strata JtfqtaT % 3THP?a STR | i 

atanmt % araR qq ag r?tt aaar | fa ag aa ?a % qa fq> ant? arata arer 

qqRT | I 

aRR ^ TIRtfe faftoraTf 

RTRsr aft auftfrar faSraarsff sr a*afera faaa qq ^aatM,5] % antt ?rt 1 1 
??ft farraarsff % aimq qq aRa aft sarfar qa faaro aft aaaa Jf afsra agraar 
faaat 1 1 

(i) ama an qq gTa % afya spar ftaT 1 1 

(ii) ama aft aar# Jr gfaaaf ftat 1 1 

(iii) aRa % qq qr aasi atm, atar aar aaa a*ar frar | atq spa aafaat % 
aaRr^aq qgar 1 1 ?aaa anaa s;qq aft srtq atar qgaT 1 i at qqf qq aaa 
aqqa tq % ataft atq fa arq aa aiar | faa% aRa a% aaa aaT aran- 
ft?n Jr agraar faaat 1 1 

(iv) araa Jr faaifaa aft ftat f t 

(v) ft? a't gait if trar aar arfearq an faana sa aaa fraT | sr fa^ saa 
aia araat aaa aar^, a?qaa aaaa, asaq faa aar <af |R an aaia a>qa 
aaaT f i 

(vi) ?faaai af?a afaa atfr aar ?aar aqqaa =aia afaa; anaT ft aar f \ 

(vii) Jrfefa Jf a?st faaffaa ftat 1 1 

(viii) aa?r arq at ata atari Jf star frar 1 1 aaaa ?fa sit, aa atat % aqraa 
aar fqqtaq ataq aar ft ftar f i 

(ix) a>qia % atarara q|rfsa qrar arar f i aara at af?aaf Jf aaiaiffa ma 
fta gar % 3aq atsft ft arat f i 
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m?? qrt if fqiffqrrrf ???, qmriRir emr ??% ?r*r arffr?? qrt #? | tt fqf??? 
qfqfcqfttf if tfft-srtt qcq?? gf | i 

fa??? % ftf*CKT spTH 

??% srttq fq if qftf 5ff# ?ff m f?fcrq ??r srtt? fq (qtsftfq? qtfrq?) q?gt f 1 
??% «rr? tt? fq (tt^qr qffqqq) 3 trt fair ffaq qrr^nf if qfeT q?T f : 

(i) 3Tf?r ff?T tt? fq (srrcfaftsftfqr qtfqqq) — 5? fq if qqjqrfafa sftq qcq;q 
gf sft srTsr ir ?q?q 1 sr? 50 qnftf qq garr i 

(ii) ff?T ttq £T (q^tfat^ qtftq?)— 5 ? fir if ?gqff9ft? sft? 3cq?q gf faqif 
Ttf *tt girtt qff ftqrfqrar «ft 1 qg fir stt? % 92 qrftf 50 sni" qt ft 
S* fan 1 

(iii) qrmtir fir ($fr*t*v q'tffa¥)_ir? fir if % q?r ginrt =rT<=rr tfa rt |stt i 
ircfaqr rr«rr Tq?R ??? ?i% ttq ??t qq? if gf i qg stir stt? % 55 
qrd? sr# qgir f ^ fsrr 1 

(iv) ?sq tt? fir (ircrfatg* ttfare)— g? fir if qfffq eft gf ft ?r? ft ?ft qfa 
T^ft tt |f 1 ^g% qfgffaq stl ?? tr gqqqTqt qqqqq tt irfr qq? if 
t?r gq 1 g? fir q?r aru*? 3 TT 5 T ir 19 qrtt? ?t ft f ^ gsn i 

?T?q ?rqfa qq? 

(v) qq ?tq fir (#qfat?qr irr frrtfa'tgqr ttfTq?) — qqcq qq rrrfvrfq ?gt fir if 
|3 tt 1 w fir qft ffaqfafaq qii ir qfer qqr f— 

(sr) srif? fqq fn (fsrtftnr qtft:??)— g?if RnirR? *qqsrrtt tfq grr gq T 
qg fir 4 qrfrf 50 ??? qq qgir gar 1 

(?) srrfq-fgq fq (artfaiftf?? ft far?) — g?if qq^q ? fir?ft-f?t ?q? % ®t^-®t^ 
?Ri: ^cTR |tT I qg f q 3 qjfTf qq f q fl? g 3 TT I 

(?) ?sq f?q fq (JTTqtf?? qt^??)— ??if ???T? qRTT % fq? ??T TR^q qff 

?q? ? f??q-f?q srrqqi: q?r fq; 1 qg f ? 1 q% 90 qq ft 

f 3TT I 

(?) 3rf?fqq fq (fi?qif?q qrforq) — 1? fq if gterr i?fT ftqrq q? ?q?t qr?T 
5 ftq qqr | 3 TT I qq— fqq%RTq? ?qqqq I q| fq qq? % 70 ^ ?q ft 

5 ^ 1 



snfrftqr rto fk?rr?T 


(7) STTfcT ^rR §*T 3TT ff*Hpr TO ffTOTR 5fTR (fRTR>fTOT tlftlR TO Rf?RR 
qtfRR)— w 5 >t if tr<r epT srfeRfa |3rr i §ir Jf ^ftr % grrfr ifr^rig 
t *R % 3v it TOT TOT %?T TO JRRTfr |3TT f3R TORT: *T3T, flT^f, TW 3RT 

I II sp|t | tott strt to ^fsr-fir^^r (sRR-T^fror I), f%s?r- 

^ ( 3T-RR-TR fRITRr II) RRT TR-TOT ( TOfR RfTOR III) TOR | I Jf 

tr|5)T % TO ¥ff 3RSR fa% | ^TOf RcflcT flcfT | fe IRR f*TTOTT qft cffR 
sfsRTTSTf ?f ?T JTOT | 3ft fTORT^ |__ 



fTOT 2. qffTOR Rfa STTq? TORqsR 


1 . irfijcmft to to 

C\ 

%% g»r if tw tot to?t tot q-f t ir ScR^r f fa if Tf% wit i tor f^rfaTO % 
srjfrTT qq stor % tojr tobIto if fafR tor q frof WRSwrPt^qrw r ^Rffatqrr toto 
R^-?ftqrw TOf?r 1 1 ??r% J?r?a^ tojto & srf <r ®fa % i 

2 . Rt^tR mro 


W 3>r if it srfsrw farof-f tot srrfa srr ft; i ^fr R^sqr if ^to % m%?sn- 
q^-, tf%T % frotRtqR, iR>R % ffaifaR srrfV f 1 hrtttot totot %m f*r if srr% 
TOt torr irm % srfg^ fa^R f 1 

3. torr mror 

3trt qft sr^r tobr tot srf%¥trR tor % tort 20 it 25 |tot to? qfaqqt 
fTfq tto ^tor tottr sfa?r if |to 1 <ttitr toFrto ctto f 1 «r# TOf?aRT if fir ssttiRfa 

q>|T qqf% TOT TOR TOT% 3R9R gR-^irRTR 5TRi if ft qfa TO ! TOT-tTOR qft ft ‘ffat 

irfroR’ to|?T 1 1 ff?fr % t fa ‘irafat itr?’ q?r nR f?qr 1 
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tfTf 

(t) *rr h&z «ftfw*)— *T 3 r% 10 ^re 5 # to 

igiRj ^SR- #fSR T^TIH* 3ftT fffa 5RJTT STRWT f^TT sftT ^ TPSTm ^T5T % 
qs 7JS q-TSTTOT spTH ft% g q 'TTGmr TRTH % 5T%5T f°f>qT I ??T ^ %t 

fqqRT qiTHT 3ftq f»THT STRUTT gHT I 3T7 q?T?q RT, H%g 5W, qfcrHT 
RT % 3r<5 3T«T Sf ST%?T fclTT I 

Ofr q^fterpre qqr % ttfpt ^t Otcsth f 3 tt ? 

qHTOqm? tTq- (ape) % apcpfa sftTPT H5T5, fH*qjft q=T ’ftfcrr STTcT | I % 3T%T 
RST % EpiT cfiqr !T|isq- % arfkfT f^fT-^cT STtf^T | I fflfHq fcRTRmqt TpJGir ^T i%*PT^T 
sr % ?rff ?r?3P q^t^re q<T % *tr% | i <n?§ Othr w,T$ *tt 7rm sTTcfr | % 
qfaiqT gt% f, qT^T q>T SPrOT Hff *R% | cWT Hf&R* 3% Ht'TS'V % 3T|cT ®>Et 
^tcft 1 1 srcf : 55% frfrr qfrf ^stot qfr <trt hrt | fjr?r?r ^fr sr% f% srg^F snfir % 
fe^Orer gtqn: 1^5 stct 1 stfcT f%% q% srefffcr sr^-'tsrrf % srsqqH % «ft sg tfto Hff 
ff < ttctt | f% q-R? qrr f%q?T*r f%*r 3rff«r-'T5TT ¥ gan 1 1 ^srOrq fapmqfffeff % 'h; c ct 
qrfl’ spT feqr | 1 

H^T SFft qfr 55% % qrq q- <RT5?T *TR5 % 3r%* 5r?crlT5 sprata HqfrpT, qfsPTT 5«TT 
^frqr % fir%r |— 

3TOtoT % 0 th StHTfTcT 3PRta 

1 . 3n?|HtPr0r^TT-3rq%%5H m stc^rt ttpr qr £i*?r q^r 

2. %~Rft<TTT %TqfTTTT 

3. TttftrqH HR 5 

4. sftpFOr HRef 
qftroT % fan s^afer 3 r%gt 

5. fq%^?%crTT fm*r m qrar hthh 

6. %t¥3fmff%qfqq- qr fqq#?ftqR fg’dOr 

7. ffr%?mq-fr qrqq qrr 

8. qrqq 

9. Trm> 
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(t) h# 3«t (|Wqq qT «ftfw*)-srnr % 10 f*rrq m ^ 

^q;g; sftqq ®tfq>T q-^TTSR- '4\X fffa q^ar STR** fspJIT sftT $q 'TTTT'iT ^T5T Jr 
qsq q’T^TTor qri^r ffq f q; qq qrqT*q qrrrr Jr s%3T f=pqr i ?q qq Jf qqqRwf q?r 
fqqqrr qrrqr srtq qqqT qrRq |3rr i ?*r% qr? qrqq qrfcq qq, qq, qJfqqr 
qq Jr spj qq Jf q%q fqrqr i 

fqqr rr^ftwqTqq tiq % qrqq q>T fqqw fan ? 

^qsft'qTq? qq (ape) % SfFcPTq aftrfq ~3Z\X, fq^T 3ft *Tq qrfeTT STTcT f I ft cftql 
q;q^ Jr qrq qqr q^sq Jr srfgqr fqqq-^qft rrrfq | i safari fqqrrqqrqt q^q q>r fq^qq 
q?qq Jr qff qfjqr lT;qt c qTqq qq Jr qTq^ | I <n?3 fq^TT ^ ^TTcrT | ft> *t 
q^qiiTT qtJr f, qrqr qq srqtq qff q*q^ f qqT fq% qfjqsq qit ritqft qfj^q ^ ^"rst 

^tcfr 1 1 srq: ?qJf qqr qfrf qsrq qff qrqT qrar | fqqJr q>fr qr q% fq> arfjsfi ^ 

fqqrfqrr ffqrr qsjsq qqr i qr c q fqqf qq q?qfqq arfeq-qqff % arsqqq Jr qf qf •Tiff 

ft qrqT | fqr qrqq qq fqqqq f%q srfjq-qqt Jr gsrr 1 1 fqsrqqqrfqq'T q f Jr '^q 
qrft’ qq qTq fqqr | i 

<|cq qrfr qfr gqif % ^q Jr qqrqq qrqq % ar%qj qfqft q mm arator, qfqqr qqr 
^rrq if fqJr |— 

srotqjT 3 fq^ srraftq srqqfq 

1 . qT?|qtfqfqqrq-qtpt%qq qr srqffqiq qiqq ?Tqq qr qf*q trq 

2. qq?qrqq %qqfqq 

3. qttftrqq qiqq 

4. qt?q?fq qrqq 
qfqqT Jr f*m qfafer arqqtq 

5. fqirWrqq iJqjq qr qrqT qrqq 

6. qmqtqrrjqqfqq qr fqq#?qrqq fg-qrq 

7. fq%qjtqq qT qrqf qTqq qr qf%q-qrqq 

8 . qTqqqr qrqq 
9- qtqr qrqq 



srrftfos ittir firsrR 
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if softer 3 r?N 

1 0. f3T>?r>Ttf HT 3RSR RIR ITT OT: TTRIT 

11. st^R-HRlT 

1 2. ^tijRiT RIR ITT ^fasfM^sfT'R 
13- ^«TR RIR 

1 4. ftift Ifm itt irm^T RIR 
1 5. fTTHTeSf miR 

1 6. sTt-JfiTiftir RfR 

17. ^TRRSmiR 

^ TT>fT STRUTT ITR* 5R*TR RIR % epsf gH ^T 5RT 3R?T f *TpfR ‘^RRRT’ 

*ptrtt |5T irff ft qr rft $ 1 

fsRH Tnrrf'rfiRR 

?tt f^Rs <r ipr ^ % faq ^?tt ?t 1934 % ft st^rt ehr %ferr fen sfk 1937 

n fr-q^o ti° sfr Rnfsr |§ str srist fi-naT i sr^g-R TRTfereR rtwt % ft 
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qgq' «r qrg 


q*rr qre|qffqEFq % RRq qr i qi^qfqi*] % gfq % qq eft ftng qrqq eft tptw 
fwr i f'F?qfqt 7] if qf ^ir r^rt i rt% arsqqqf if qg sffqq TiqifqfqEFq qqTfqqrq % rjt 
* f strt qpf qqr i fq qlqq % qiqfiqq efpt eft^ qreff if qw° qq 0 «ffo off*), % 0 d + 0 
sffo rrqo qrfjq, ?e?^o fqiqq, %o srqre, crqo trq 0 qfqqTq;. fo qqo qTqq?q, 
3TTf o fqqqrq sqrfar ^ | i 

W qfqq % srqqq qnfiqEF fcqqffqq ir $rr qrqffqq gq % qfqrq qqqf qpf 
qq f i qq qq if qrqq q ?r <r qq qqqr strer ^q fqqr qr i ?q% sr qTTfqffqfqqrq 
qfqq qr qqiq | sff qf qqf qq sqqTqf q qq qqrqr qr i qfa qrqrfqfqqq ?q% par >} ftt 
qfqq qtqq | fqr fqif %qrfeqr qft ipqiq |f gfqf I 

qfqq 3TT?qqffqf«TOq 

1924 if sffo qqoq srs qj qfsqq stcbt^t if sf^qrqr qo^ % etr qrqqr *«nq % qr^ 
ynr if ?qqr qqqq fqqr qfq 1925 if qq qq qgtff fqqfq qqqfqq gf i srfo srs q ^qqrr 
qrq 3Ttq§ v qffqfqqq arsql^qq q^T I ?q^f fqqfq q qit qqrfqq 3TT?qqqf%q gf I qr i 
q sfqff qf fq?rqqTqf % qmrq qq qg gfrrq fear fqr qq qjp tft qr4f qqf qqr rrrqFfaf 
^ qfcfTT qg qqsq if qfqq ^q EfTqf I | qfqrq qqr qqT-qt 9 ], Eflfq[i«] qqT q;q fqgqqf % 
qgf qqfqiqr i fqjeqfqtu] % fg-gj | f% ^ % q?q fqqrqf % qqTg qgf qf qf ?qfqtT q 
qqqR q ! qfo qfqq qq ST? % qfq qrqfqq gq qfq 1935 q 19 50 q^F if qif 

q| I 1938 q qf|fq ^ qql gr qfqqqf qyR €\ fq^^f fqffq fqqtq 1946 ^ qqrfqq 
|l i q*qfiqq qr?-fqqrq 1950-53 qq qq^ q| qfqq q-q if qyj giqr qf qq qrqqrqf 
®pf ff qfe gf i 

qTfqffqfqqq qr qrgqfq qrfq-^qq qq (fcqqsffqq) q? fcgq'tfqq qq % qf?qq q<q 
^ §qr qfq qg qf qqqiq qqrqT qqr ?q qq % qqrcq gf% q qgq gf qg qrfq ^qf q 
'i c q t qqi ftqr i 

qfqriiql 12 ! if fqqfT #fqqq anfrqT (capacity) 450 ^ %sFT 600 qq q?fr4f (c. c.) 
qqiqf I I qrqq q qg +1000 q 1900 c.c. | (qTftq^TpIl 13 ]) I f?qiTlt , ' ,] % fsrrqfqqf 
% qraR qq qqqff qfqq stftqr 493-8 c.c. fq^rqf 1 1 qq: ?qq qqr qqqr | fqr qg qrfq 
qifq q fqqifqq qi l qrffq'lfqfq^q qq qR qrqif qr^r spq fqgrq I— qfo tT=qo 3 TRo qfq 
qfffqRqi^q, qfo Tffqrq, qo?^o tTq 0 ^qrqq, qfo qfo qfqrqq, qfo qiqq, qrqo qq, %o 
3fRo fqq, %o q) 0 anqiqf, qfo qo siRq^q, qfo tTq 0 ^q, trqo tTq 0 anf o 
fe?R, t^qjo qfo gr%q, qfo 3TRqqr, # gqroT, qsq^o f o off qfq qqpF, ^qo ^ 4 tt qq, 

q° irqo ^q, %o 3fRo %fq^, qto qfo qqsqiq, %o qfo fgcqf, tr^o fo qlffq, qo 

qfo #orq, qfo fqqq, qqo qif o qfqqrqT anfq | 



sruttar iTTfiw fwn 
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5ftHH ft»rt 

pr % H*ft 3Tcfter far??tfiPT SP % sn^cT gP f | f IPT if aft^RT gim % SPcTfa 

snir armT rrair qgrrr afPr (fere) qr arafe #st afre ferefe ?> ref re rfrsrr gf fqR 
strip fore i ng refer freretfire rer Jr arrre i ??rre ?r#rew «n?%q rere Jr sfefr 
?fot % fopfe fefrer rep spft % ^ 1889 Jr ires % re° faffo fpfo re rere fart re i 
re° ^sffer Jr ?pre rep faSr^re'fap firep ire i rere php pT ^lir | i s-ffe 1894 Jr 
re rerere qre st fo pir pjgp % fererr spt 'gre qr?t’ fere qf 1 1 rere if ft arre rrere 
Jr spt rer % referaf % pqpqrere reir sra! if Jr rep refreflrec3 tl6) , prp c16 i, PRcfert 1 - 171 
jj7Tfr [l81 , prer [l9] refe qre | i 

ire rer % stt% 3fq Jr pt srrre fop ip 1 1 sfo trfqspq «#qr Jr 1926-27 if qfoq 
% pferp-pfeppl sfere if pgf Jr pppp 50 fo° pro ?t resqrreftq jqrTsrf % pup qrt 
srrefre rresr srire qrt i ffffe 1929 Jr 1937 ere pqpq 40 arfrefesre sorer fefe ark 
pip fefenm iffopfore tstt i W pfqi pipp p T Erfoq ptpp €r p^ir 1 1 re? fo if Pf 
r^TST PTPP % PORT ferefp? PT I PIPT PTPP ?T ?fpPP HTfecTT 960 C.C. OPf pfot PTPP ?t 
p| mfere 1000 c. c. Jr 1200 c. c. o? rep't ppt i ?qf pq % rep ptopT if rere orfere 
1200 c. c. Jr 1400 c. c. it qf i 

fepfp rerre fgqrefrq PTPqf if spprrefep pipp opt rrp it^p rr^rr ^cftrr 
st-ctt fipqqtq PTSTJft if qrpJmre pt^, pm, qCfpn cf«rr 

^gt^Tpt uppt anf? | fsprif arfrcTT 14)0 c. c. rrqr m qqt 1 1 

fwfTfrpr gntn 

f^r 20 ] <f«rr rftrfqffi 21 ! % srjrnr sp qrr qrm fcftp 3 tptt fi^q Jr arf^a'P 
^off % %qrT irsq- f|trqq cT^T qi^T ^TTcTT | I f?T ST^R 3TT3T Jf 75 l^TR ^ ^ 
^tir |tq;T 40 rpiR qq crqr arrar 1 1 

PTqq % 3R5TT rr#5T«rq ] 856 to if arqqr % iJrar^'i'P q??r % PPtqsRrsr t ? n ; T 
Jr qr c rr gtr i gr? 1866 f ° if if pit? 'Tiqqr 5 ^ ^ ^ 3 i fq " * 

pqpJr rr’TT ^^tcir gtq^'r % ??r arfi^rff qfT Tfrarr qft aftt Rff % fqfrrrr if ferft ^1^ 

«rt s^Tiqr qrqftr st o fqfarqp ftrq % ?rr srif^T qft qprq % fq^T^r % rrw f^Jrq rr^a' 
rnzrr aftq; 1 864 f o if ?ir faitfrs'Rm rrPT ferT 1 

frpw^x’qar wth? % arq%w if arirqr r^r^ff fc[ | Jrferr ^q^t aprrfsrn 

qftqrrft g«fT PEIT crfirr^IT, arqftqrT, snfqiTT, Jr^T'T, qJTf^Tl’T, l~T<T cT^TT if Pt *ft I 
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^rV HT i * 

o^?f[ 22 ] % apjtrre srfspsm jwarf % Trer f ^ I i ?t 3 *rr*r qT^r *T 4 

aROTt % mrdfrqr ^r«°ff % snare ? ; | ?t apff ^ faTf?r faqr *niT 1 1 ^ *Ff 

SFSn^fjT ITT wfei ST fTtfaSS cT^TT SSfcHTM ST TH^Tf'T *PfT | I 

q^are^fes (aretfass) 

^ Jr tr *rret vx** | ^r^r *nrr *ror s?t 1 1 snPccrr 

TOTt * 1525 fr 1640 c. c. ^ 3ST ftstf 1300 % 1425 c. c. ^ Til nf | I *T% Vlit 
ir BTR^C SfT I a-STT ?Tcr *ft STHTTn STT^R % S? f (StS cTST ST^fa^ 3|?T arf™ I 

snrfcrefta (qlr^rr) 

3T?crJTcT STTJt 3T% fJpfaaTara' ^5% 9lftT S aTTirf^ =TT% ?fl% * 1 ^tsT cTTT 
% sriEpT^r % s>tr *i sf ar^^rar fesr f% s|t ares sttspcK Jr aft-srlt sorts' 
JraTST SRS ^TT% S 'TPcsfacT f 3TT I 



wmc® wx ifcfr-dftFFxrm rw 

faw 4 : nres qfr ^rffr ?tst fs^is Jr sr^frcr-TTT^^ 



srrftkat 4T44 f44T4 


125 


f4k5444 4144 Jf 4k 444 4T4 4T4 |— %o <fto 4T44V, qo spta, 4t<> %» 
snxJTf’t, fro sfto jfaT44, 4 t<> qsr* 54 , | 0 <tt%, 55540 q4o 55154, qo %4, 55540 i° 
4t4T4 441%, tl 6 4S4|???r, q4o q<Eo q4o q4° 4~T° 4T44, 5554 o 4^4, 

4 T° Tfr^-cT, 414 o f%*R 4 Tf 4 I 

4tIT fkj54>f44 flfta 4T44-ft4t 5tfq4?4 (4ai4V 4144) 

f4^45544 4T44 45 50 f4TT 44 44 5gT %f%4 f«454tf44 44 % 4f4T4 f|44r4 

% 414 ?4% 4444 4ft f444 | I 44 4 25-30 f4T5 44 34 S4 4T44 4T 44T ft 44T sfk 
xnp 44T4 4T44 f>tt%fq4*4 4T 4fcT4T4 |4T I 

4T4 4ftt4T4 f44T4 £4 44 % 4f44 | f% 4144 4T 4*441 444: f%*44T, 4T?54T 

4k 4kT444T4 % | (f4*444t is ]) I f4 44 %t 4fe spkrkfrtt 4T454 (ft44T q4 4^tC 27 I, 
4t4 4T4I4f44J 4T454 (54544 4T3« [28 1)» 4R't4tf444 44T 4T4t4t 44Tf44> 44T44T II4T ft 
4T4T | I 

It44t5ftf444 44teT4T % 4T4I4 44 4Tk4 [28 ’ 29 ’ 301 5T4T 4lf44 q4 f4544t 31 l 44 44 
| i% 4T44 ^44 4T4 % 4444 40 4T 50 f4T4 44 54 44 4t4 4 444 §q I 

| 

j JT 

1 iTFTcr 

• dfoPTZUW 

9r&^r 


I 1 I I I 1 

10 8 6 4 2 0 

f44 5 : mt DNA % 4TOTC 44 ftf4?4T45 54^44 4T f44444T4t f4 I 
44> 5T444%?4 $f44 1 % 1-5 f4f444 44 % 44T44 | I (mt= 

4T?4t4Tr?f44) 

ft4 ft 5f qo 4to 4t444 (q>5Tt t fitf44f f454f4STT44) 444 4tf44T % 4T4 5 f4f*T54 

4ktf44 #T4i % 147 4T44t 4 mt DNA 44 ^54444 f?5>4fq44 f45%44 f%4T 4k 44% 
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*3<f * 


#q%q qrqqqtR qf qgTqm % fqqiq^Tqf isr qqTqr i qTqq mt DNA ?sr Jr <fr g©r 
trrRnf fqqqf i q-f^rr srnaT Fqq arofqq % fJrq qqr gqfr wrerr % qqrqq qqf qN'i srarata 
q<jf sttJt | i srq: qg <mT =qqm | fq srrffqq qqfqq m t DNA wwq Jr qrqfqq 
qfqfqqq qf gqqr Jr srfarq fqqq | (srqra [32:i ) i 

irarqt qrqq qt qqrfrr qq fqqrq Jr q*qferq qqq #5 ttF=t^Ft % fit qqq-qqq qq q 
qqqiq qT qqrq fqqT ark artq qq ?st fq<sr5nt | i ?q qqfsff % qqr qq=TT | fq qq 
qgg q fqfrqqqqq sk Jrsrr^t qrqq qt sRiTsfr qr f&qqrrfqq qq q snqfiqq qiq if qqr 
qqt qgg t fqkffqq gq % qsq qT qqq qjq if qq qqt Jr arqq ffrq feqrqr 1 1 Tgir 
qgf if qfo f o fqfpqq, go qfq, tTqo tTCfio an qqq, qfo *q<q fRTfq g®q f i |qq qg^ if 
ffqgq ?qt*T, €\° qifqqq CRT ^o qq 0 |qq gqq | | 

?q qqf % 3TOR qt fqtqqqqq qr wrq j® qfqqj |t qrqr | i 

qifrfqq qTqqfqqiq qt qqqTfqqr 

qktkq qTqqfqsnq qiqqmr^ qt qq q^Rgq qpjr | i fqqT qqqrfqqr fgatq 
fq?q 5s % qre STR qt qs qqt I qqtfq arm qT STTqtkq qiqq fqqrq qiqq qt qcrfqr oq 
fqqrq, nrfrkq 3 fq-qqrqt if qkqsfq ark qfkqrr, qiqq % gqq, qqqiq qiqq qqifq qt 
fqT^-q qqRTq, SRTqtq qq qqT qqq arTETTC, qrqqfq qqtqfq, qq% fqqq, qrqrqqar qT 
qqiq, frfqqiqq gaff qi *nqt qfqrqf qq snrrq, gq'r qr qqqq qqr qqqrfqqr, qqfarq gqf 
% qqq % qqrq ^qrfq qT qsqqq qqqr 1 1 ?qqr qqq'rq qrF? qTqq qf ^>q, qqq q^f 
q> Tfqrq, qTgqiq'T, qRfqarqrq'f, qgftqiq'i, qqqifqqf, qR, qq ?Rifq if qgfqq qfq- 
sqq?qT, fqJr-fqqR qqqf , qf?f fqq gR^fq ir qffr-qq-qfqf qJr ^t% qiJr w q^ siqqfq, 
gqq qqq % qqrq, fqqq qtqffqq qfqF?qfqq'f qr 5 rr qq qqrq, ?RrFq qiqq if |> q^r 
| (fq^ [33] ) 1 qqqrq qTqq qggf % qrqtfrq Frqq qqq rrq, qT qr qfq qffqqj q^- fr qq 
q|r | qF?q qqq qf# qqrFqqq frFqqf, qrqrq-qqrq qqr qqrqfq qr qfq^Tq qr f®qr g^T 
1 1 qq 5 5 sg;fq if qrqq qqgr’ qr srsqqq qrftF^q qTqq fqqrq qr qqqr fq%qqr | qqT 
?qqT srq q qqq'Tfqqr qgq fr Riqq | 1 

qTTTfqq qrqq fqqTq qT ?fq|rq qTqq % qfgqrq qqT qqq fqfq^qJqqq q qrq qt 
fqqrqT qr ?fqgrq | 1 ?qqT fqqTq 1 9 qr qqTsst Jr qrqT qmT | 1 ^q qqrsqf if qRffqq 
qTqq qsrTfqq q«rT w q'Tqqqfqf ^ qfJrqrqqrqriff gq qfJrqtqqfqfqt % sr ^ fqitq 
RTq f?qr I fqqqqtqq qRq ( 1856 ) gq fq q%RRq 5 qqqq ( 1891 ) qt rqiqf q q T frfqq 
qrqq qrrfqqT qT sqrq qTqfqq fqqr I fqqqqqqq qrqq if if f=Rq qqqT qqr qrqT wrqq 
if gqqtqqffqq qfq qqqrqsqqr qqfqffqqq qqq qxfg gaff q q 5 rrfqq"f qf qfqq qq fqqr 
(%ffnqfqfqt C34 l) i 
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£7 77% Jr TT 5 T fm fgqrr, = 7 trt 7 Tif 77 , 547%, rtetr, x ' x-^x 37 to tt^o 

7 F7T% 45t 7S777T % 7T77 %5TR 4T> f745f77 f^TRT ! 77%, 7H5t45T 77 qfsm % ftfffR 

fffffr 7 7I745Tf77 £%77r STITT 47 7% 7% 7T77 f77T7 % 7*?%J7 4 T£ 77?7T7f 45T 7STT7 
f77T 771 I 4f77lT7t7T7r % 7fe477 % 77 o tT 0 T457 (1859-1917), TT7, Ifo Jjft 
(1880-1934), 5ft 0 7f5T7ts fjft«T (1871-1937), tf>o 777 (1879-1954) % 3TS777 31% 
W|R5W f I 77% 7T7 4545T7, 7%! % 5TTT fttff % 7TT%J7 4T£ 3TS777 |tr ftTJf 7% %t 
7?7I7, 7R7T7 777 fX, fT£7tf7%77, f7f%f77, ST7 TT7, 7T%f77, 7T?TT£fe7, 7T7 7|7T 
311% JJ77 | (77% [33] ) | 

FirftftR 7T77 f77T7 % 77T% 7714577 % f%7 7|7 ft fffEPTT ST7T7 77 f I 

q%TqT 7 Tf 7457 77 7 f% 7 tR>tt%r^ 3 r g^sn %) 35(77 % f %7 517 ^fsTfafft 77 377511: 
311*7 |7T 77 7=57 7454f45 fffST 77 7717 ft7T Sp |7I I 77777 1925 7 ftl777t % ‘qft?7 
T|f777 7T45 %f17 fflft’ 7 ltR17t7T7t f77T7 %t 57T77T |f I 1931 7 fTt % q?¥n7T7T7t 
7*7171 7 TfcT ft If 77 1*471 %t%7Tq5 RTTTITT I g ??1 1*47^ 4717745 777 % ff%77f 47 

f77T 7 R f%% ft 7T7T 7T7 77T 771 7*7t %t F77T 777T%7 f%7 ft 3TS777 f%7T 

55% 77T I 

7I7t7 777 t 77% %t 7f 77t7tf7^7 7f%7T %t 37777 4517 % %7 7T77 77Tf7%f 
% ifijft %) 3T77T f777 77T I £f%7"% 17T7 1% t*45o |? 777 ff77T % 7% *% fSTllf 

4547% 47 7E777 %7T I 1904 if sf77 9TTTtfl45 7T773TT17T 1*7° £7 o 7T577 7 7*% 7777 
%t fg% 47 777 f%71 I 7*f% 35745 47 1-3% 4%f5T77 gT£|T47T££ % 7T7 if 12 7 48 

7 % 741 17T 7Tf% *741 37 : 777 *(7 7T777 7 71 7T7 I 77% 7T7 £% 3% 45T7f%lT£3 
% 7T7 Jt 17T %1 £7 T7T7T 77 7 17 %7T I 

7^7) IT7 5%77f %T 7?77 %T %% 747-77^ f I 77 7R7 7 R# 36 ’ 373 , 

gi%;rr iTcf o7T7t 38 l 771 %?f 7I [39 . 40 . 41 » 4i l % 477 7|7 ft 7|c737 | I 7^71 47 747 7ff 

f77TfT7 414% %t %% 77 7«7 77 4TT7t f f4I A sftT B f7% 747 t ft 

7ff 7% 7T7 f 7%4T % 35741 7 7T 717 51% f tt 747 ft =7177 7T7T7%^ 7c7 f I 

Ttt 3R%773 % JTTT 7ff %7rr7r 71 74RT f 7f~4> FI 7*77 % %7 7?f f777 ¥7 7 
f77T7T 5TT7T f 31% 3RT Jf JTl5rr3f747 3^%-A 3% %% B % f77I7T 7T7T 1 3I7T 7 35741 A 

3 % B ?TP7 45tf74TT 7 f77 7T7 f 77T 77T 7T7T f f4I 77 74T 7T7T tfrfefHR f 7T 7% 1 

7 % A 45tfsT47T 77 745 7T7 % 5TTT n47fe7%7 7ff f f I 7T f745T 77 f f45 %ft-A 
77 tf >7 35745 % grTT 7|7 457 %7T 77T f 7% £77 77T 777T f f45 35745 Jf 7747 |I A 
77%77 f i 7t77 7^7 ozn£l[«] 7 £7 %7T 47 7fll45 7T7T Jf 7% 4TRI7 % 7T7 4547 45t 

77T| ft 7% £7 7T77 45t 7t 737 7T 47 1 7^71 if 747-73^ f77%7 45417 45t 7| 7|7 
77747 f7% I I 

«a ^ 
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sfo agpaR t vtttct % gagm Jr art at srf?«r, assn (aat) ga ata t ma-ag^ 
cPT faafeg fsfrar i fffagtirr?gr, araftattfear ga gafttfear araf % arraR aa a§ famrg 
faspraT aar fe gngm % ata infaafet ftatfeaa a i tfeaferaa ara a tctt aar % 
srT c cT sraaa 600 aa ama 1 1 

snatfear araa faara ffeaaf (sreafer a«n asrarfm) arr faara at I ft, af ^ata 
arafeTat % fafem aamrsff % gaa gg % amfera f i af faara aa fmftfeifeaa % at 
art % gag agr f i aa aa at ^ata aratafat ga ^aaa batata aft spfaar amfe a 
amffea afea agaarat aft aa§ra % feg amm farfaar rftat aa fata aar faar at 
a^rf i 

ipitatirat : maa aata to aa feara (aTaafafa) 

araafafa arerana: ama fsrarra % amaa a amfsra f a«rr ama aarfaat aft 
fasrtfaa araa ata a?f fafam aaf if ana araa % fat aata a arat amt f i sara^Tfaar 
araafafa if anfa garat fafaat an ft aata frar f fea at af aiaa aata aft atfrf, 
amif, arana ga agma safe % asaaa a aaaa ftar f i ama feat at araraaa a gat 
ara aft atfea asaT f gaffe aa aa araiaaa % agga trnrar ar aaaraa aaT aai f i 
?afaa smagrfaar araafafa % amaa arafT, ata, aga, ^a, aa arrfe at at aa fata saTa 
fen amr f i m atat arr amafgar aTarra aat saa^Rarart aft am, ataif arfe aa fafer 
araar f i afe aa aT ^a at ^arf saagTaamf % agara if a§a stat ft at saagT^amt % 
fat aar afa at aaaaT ftat ata afe graft afear amt ftat at saa^Rararf atf arra ft 
aft aR atm i mfet ?a gai afeat at ga arm % fat mrafrfear araafafa at anatfaaT 
asat ar aft f i afaa ga aaatat aaaraa arara araarat at amT| ga aaa t aaa ^iaT 
f ata ffamat ga sraTasrTat faaTa at aam araaT f i araafafa t ft aaafea, ?fa, 
aataamr ga aat at fafam aarra t arataat t gaf?aa fear f i fa aaat a aaam 
aaff % agara ft aafaa ga aaar^at at aafe t araafaata asfa % ft agara a-f 
aTaaa ga aaraa at arat f i aTaafafa t ft g>aT at aiffa ga ast at sarf, qrafaa ga 
am aaatat afgtf at fef, ana arat at aaft at sfarf aar faaat at taa at mil 
gmifa at araa % aa % srgaR ft aaiar f i 

araafafa aa aaata aram it ft maa at afe ga faarm aaT aarata aafaraa % 
asaaa % fet feaT maT aft f aatfe ag snatfaar aTaa fasna at gr=a srfafaat if ir gar 
f i mat aaatfaaT araa araa fatat % sreaaa fr fet ft aft, aag srtar saraaTfaar afar 
a at at arat f i srrftaf % gaaTcaar araaa aar agfaanar am^st aeaaat % fet af gar 
agga maa f t araafafa at arf tsraTa at safer at arfffear ffe, mfrfear asa ^arfa 
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St ?wtw Sr ^rt 1 1 srrwwir RRfTfir wrwwfefe ww Rrwtw fwfSR Sat S fewT 
sttctt | Sir — ?twt % www S', StStfew? Jr (rJr 1443 ), amrat q=f wr SrSi w, Stww 
SfeT if, jito writi qw sw% RRsrt % wtw rfr St wtww S (wt| [ 45 ’ 461 ) , fewif % fefe 
wStw wtwSt % ^wr iwR-fwmiw % few (^iJf 473 , wi, srRerrir, fwsniR, wwwfew srif? 

% fwwfe S, %?r-fR Jr, ffernrinf % few m ^rwruw wwiw Jr =rm [48 > 493 , f rh C5 ° 3 
S^iSr qw anfe 513 i wfw rw wi^sfr St sfew wtt % wtstti wi w wwrt wr Si % 
«ww fewt i 

wwt [ s23 % waifer wwwwfew Sr wtwrwtctt wi wgw fe ww ftm f Rife fw% 
fTIT tfe fe qw WTW S W?§ SRTW St RT?ft | St WTfr St WTltffe WnTW£ % WJRT 

ft I TTTfWT St WTWTW ’WIRW it RW9TWt W W 1 WW t Rf snfwrr srfe WT flcfr ft |, WTW ft 
*ttw w JTirfsf ww ir St srtrrfecr fe wfe 1 1 fen wrt wwt | fe brSt few Si rrSt fet 
% wrwi;w ^fecr mT h w fet % wwiw wf wi St wtwr St Wft WfTeTT I Stl W SR % 
Stwt % few wfrwrw ft fewr | i ww srfer wtir m wf ww wfe rt?tt | St wf wi 
Stw % wfe Jr Stw St wfe wwwr 1 1 ww: wwt % ffer ww tjhtw St iwtwwiwt Riff Jr Sit 
WT wwfwfwsr St ir % Rjqw ft www wiwt differ i 

wtwwwt srwfiwr qw str fwwfww tSf S ?<ar wt igr | fe Stiff sr^Ht wit St rrtJt 
ir wfw -gferRT fwwT ift 1 1 t iwtf wi St wTwfww't if fwww fwwwiwt %wr 1 1 wriw St 
ww Jr St wTwwfwfwSt St wfwww ^st | sfk St»r rt% nffe^r Jr srrSt srRRPfRT % 5rq¥ c r 
ft srqt-srqt RciS fet RRtSr ^fr? if | i 

npRfefcnrf t ft fefSin wit % few |wi St wwf feftwcr St | wife swfer 

srwt Sfe WT 3TR qiqf 3TTWTWI it few wS i 

feSrw fw?w W 5 % wtiR wTitFiqr wtww fwwTw St fwww ^w t ?wtwwi fewT hwt Sti 
%wt qw StStfww wrwtSt t RwfsrcT wswwwf Sir— wtww qrr wTfrFiwr wtwr, nSSrS- 

fewir fefeRWT WTFw W1 fwSw WfcW fewT WTW WWT ! «wS WT? ?wST RTWtfWcTT WTSTTW WWIW 

S, swfeRf S fewtww S, wTfw w feftww St? ?t S. qrfwwi wwfe 3nfe-3TTf? t fwSw 
^w Jr ftw wrwt rrwt i witwtw srti wwfiSt fw?wfwirrawf w fwir wRfww StetrS few itw i 
wir; ihwtrwt ^w Jt wrier S wfw fe ww StsrqrR fq 1 1 wSt wiiw % 30 Fw?wfe?nHwt 
S wrw fewrw St wfif iwraSrai ?cti wi fe ife | tfew fw Stwt St fir feww S wStiwr 
t Stww ww 3Rwi fe wfe fewT | Sti w St wim wwt 3TR StSt St Sri it feSt St wrn 
WTT snfwwr 3R?TW fe fewr I I WTitflfr WTWWWTfSt fW feww St RrwtfeeTT St Fwrfew 
wriw St f??TT S wwrStw I wir; Jrrfwr ftwfe % mw fwwwr fe wtw | i 



SPTSPstTT qf qfc if q]RcT qT *qiq fHXT | I Scpft qfT 3TT^T?T STT^T %5T if qf fqf?qq 
| fq sffqf qf cPf-eRf q?r qq?qrqf qT qqqT 't^ctt | fsrqif qqfcnc feqmfqq, 
qr%3ff, fqsqfqsrraraif, qTqfaqf, qrf?ff \< x , tut anfe Jf qfff qf mnqT snf? m 
t I qipqTsff spY JTT^^pTfcfjr qfcT ff f^rfcIT if f?T qTcT | qqffq' q?f qTqqfqcffq HTcff 
% srrsrrc <rc sqqsg- srqg- q-r fqg- qr qqfqq ^rffif sftr fqarqf qq^ £r pqrfqr 
qqqr qrffif srrfq qr gqr-gqT mq Rf3T | i qfe srqqq fqqT qqq cff % 3iqqf qj'qqqr 
qT srqqq qq qqq | i 

qq-srqri- qfq-fqqTq if, qqm % qnc^rqr if qqr qqif % qq srrfq qf qiqfaqf 
^ qTffffq qrqqqrfiqqf q*f STTqFqqqr ffcff I qqffq qq qiqfqqf if qqqqq qfgiT sfqr 
stt^r if qqrq if qfeqrf ffcff f i qr^q if qrqr, qqqq, qfo trqo qfo rrqqq, qiqiqf snf? 
^ qqrfqsnqr i| q%jqf | q^ r q f :^r qf qrq | fq ?q qTR^rqf ^f trsp vfY qrfffqq qrqq- 
^TRaY qf frqfH qff fqqT qqr | I qKcT fR'PTT qR'fftq qiqqqrfiaqi qf ifqr TJTSTT fqqrq 
^ qp ft SfT^t cRf % %■ qqjff I 3ffa fqqt spTqsrqqr qf qfqrq, |?£, qqfqr qqrq 
q^ T qrfqf if qffeq sqq?qr anfq % srq ir qq»q qqrff 1 1 gTrfrfqq qqrq fqsrnr % srffr q?r- 
qfqqT qf ??iq gq ^rr srafar fiqr | fq ?q fqsnq qf qriqfqqr ^fq^r q q m qrrq qt^Tt 

yjf ^q q qfqfqq | aq q ^ qT?qq ^iqfqqf =r i 

qf qrq qqT?t 5 q ir qqiqr % arTqqqfit % aiTfffq^ qrqq fqsnq fqqiq if qq; qq T 
fq-qTq ‘WTqYqf fqqq’ qnqT qqT | f^qfq>fqqq qf fqqrq | fqqif qTqq qT qsqqq qqqr q?rq 
spf qfrfiqfq % q^rq if fqrqr qjqr I I fqfq^q qqqrf qm qqqY if fqqrq qqq qiq 
qrqq qqr qq qfqftqfqqY if qiq qqq qj qqf if qrqq?q qr% % fqir qrq?qq qfqY ir 
qiqf?qq qq?qr qf ^q q^qr ft w fqqiq qr qsq q^??q | i ?q qrqq if qfqqqY# % 
qrOfasr qTqq fqqrq fqqrq 3fk fqfeq qrq^q qYr qfrn fqqq trqffqifqq qqr qqqq qffq 
qf# % qfq q'fqr qiq^ | fqqq qrq^qf rfq ®fTq if qnf qqq qr% qfqf ^ff q^qqfqqr qq 
qsqqq ferT srr q% i 

qTqq qq> fqqiq %q Q I q^r fqfiqq qq?T qf qqqrj qT^T q^q ^ I fqfq?q qqqrg 
% qqsff ir qf sftqftfqqr ^qi?qi qqr ?qiq | qqf qqcq qrq qr;q f i qq : vrirq qifrf^q 

qTqq qqrfqqf % fqq fqqfqffqqq qq fqqTq qf fqqfqq q^q % fqq qgq Rf qq^q qqqq 
iRTq q^qr | i qTqq qf fqffqq ?qr?qf, qffcqf, ?qrqf, qr^qq uq ?frq carpet qrf? if 
qm^q qraf qiqf qf qTq-?rqqT % ?qq qf fqqffqq qqq % fqir qqarq qqq qf snqsqqqr 
i I qf qf qrqq qf qrq?qqqr I fq qrfrfrq qrq srqqT q?qqTq qqTqfq fqfqrqqrqf & 
qT fqfqfq qqqTf qfrf?qfqqfq qrqqf % fqqqf fqqqf | | ^qff q| qq T qq qspqr | fq 
qfqq ?Rq qqr ?qqrq qiqrqr;q qf fqqfqq q^q ir qrrffffq qrq-srqqr if ife ff qqqf | 
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m aft aar fafam aaamata slat if ataa srsrrf^r if air sfaaaa frar | ( anar fafam 
srsram agft aT fa 3 rs f fsaat asat aiafrfaa s^ata | i fatal atadm atatfaa 
aaaTst if fa saia aT ataam am if af fa^s la % fas ft a^ays aft frar afre 
srrfaa fa fast % fair at fgaaa ftar at farff |>aa am afaa assrfmt at fassa 
amt I i afa a aaarft fafam aaaif aia slat a aiat ^ra | fafaf fas fafam sam 
at am-smsT ftat aar fafam sanfts am? aT sf fisfa a fafam sara at armm 
aft §taT i 

aiftfca aTaa fasra at la ataa irfafaa fa f sira fataitt a I at aai^ata 
agt I i at a at amfm aat ass ir a f | faa aaa a snfa fa amt aa smr i sam afa 
asst afitfs % samr am aat srfamt ir am | ataa sma aara if atat at fa 
am % fair amaretfssT aaT attst aifa aat srgfs aar ir fa^rsia aft I at| af aia, 
sra at fasra it amfms ft 1 famrar 541 a a§r f fa fast fata safa at a?ya t?ffa 
at aasm % fat sf amss f fa aa safsr at fsfataT-s«fs at at sffTf it aafrr am 1 
fs% am a ssTfas fiat at arfrtaa ataa asrfsat a fa faat a am faar f fssa 
1 0 gm, f=a<> lasrfa. #0 fao fas, fftre sj?a, f 0 ftaa, a© gmtfaar srf? a ara 
agmf a | 1 

araa fasTs aTsa ar ass assss f fsfas aTaa'asTfsat a fsfamT fams at 
fafam srreiat a fat aaa ft agmsa fafsrnf , fsrjTmt fa amt at faafaa faar f (aaa 
qa aata t55 » S6] ) 1 fa eta if srtftfta arsasrmfm ta at fastfesta aar fastasta a sma 
if smss amr arfat (stsa [5 ’ 3 ) 1 STfafmfaat fa ataa faa araa at ife at ft aarfaa 
aft aaa f af?a faar aara atat a at amfma f 1 f afat aar mram amt % fat 
arctfaa amt aT asaaa arasaa ftar aifga.i 

ataa t atat ata attar- tar it at% ataa mata aaa f fafat a^ anaifaa f fa 
a fafam aara % atat t afaa fra ata aaa fcf-aa at afaa ftat 1 wafat sa aa a 
at arttfta aTaaarf?att at atamaar f aaT aa% am aa at at afaa atm f 1 aa: 
atftfaa aiaaamat fa fafatarai?af a ara aaa aia-aa ftaT aif|t faair atat fa fat 
% aiatfma ft aa 1 

|ia ft a “fafaa fttafaaa ftaa ?ftraaa fa a<= fao fo” % aaTfaa faaa 
faata a arttfta araa faam faata at famai at a| f 1 arafaa smtaTcaa fafa aa— 
aaatatfaa feaffaaaa are amt amtraaa, famata max srtfatrfa am ata 
aifaafaa atfa % mafia ar asaaa amtfaa ataa faaia a amaa faaT mar f 1 faa 
sraiar fa faata if |fffat at fafaa fa amrma afa at at aft f ata fafam aara % 
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RTRRFRRtR RTR fRFRTO R T R IRTR if RTRR TO FRTOR RTF? RT f#T RR F?RT RT 
I 

fspRTt 581 r toTOFtr to rrtFrTO TO ^Frto to rrr rtr §st rrtrt | % rrtFtst 

;jSTR cTTgqRf if fRTO RRT rFrRTR ftTO RrFf ^ I RTT?qR RTRR #5Ttfirar> R?TR RTR 

TOtort rrt ^r^ttr TO rrTO if ft RfTRRr Rft qrf»t RfNr fR rFtFrrFr % Rwrf%R 
rtrr TO rFsr ir rFsr rrtotTO TO TO gT rttr if RfTRqr fft i 

Rf rrt | fir 3T? Rqr fR TOr fR TOrr rTOt rt TOettor Rft rt r% | qT ; g tort 
| fir Frrts TOTOr if writ Ftp RTRRTOftRRf ir fR frorff rt *fr FrTOt TOsttor ftR i 
RRfrsrRT 

?nfifi:qr rtrr rrtFrTO % rrrt tor £r rTOtort TO TO tort | i fTO% tort fir 
g-TTO RTR^ff TO rtr ffaTO aft?: fit torrV to r^TO rtr ir RfRiTO TO TOrr ftTO RiFfR, 
rrrt R"ra if Frttstr TO spr# % to to RfRTRRT RiFfR rrt RFfRTTO TO rt ^rFtor toTO 
% fro firfTOr f TO % ir? TO RfRTRRT RrFfR i to rtrTO if rFr RTOf TO RfRTRR ir rFs ft 
TO TOrR RR Rft ft TOR I TOT RTfRRTTOP % gTTT gRSRT ft RTOTt | I TORT ft Rft, 

Roifer srFto tost, torsi to FsRifRT, sTO^st fcRrft Rft rr rrtrt | TOt r TO Rf TOf 

^RT TOR PT RTOTT | fifRR TOT TO RfRTRRT RRTO ft I 

RRRRR TOR RT?SR % RRfrsfRT PT RTOFRRT RgFR RTTT 3TSRRR FpRT I irPpR fR% 
TOR TO RfR RR if ^RtTOTTO RRT TOt Pf %TO— 1 FTOr, TOtTO, R° RRo Ro fRlfi if 
TOR TFrFttR PTR firq RR I TO tor! ir Rf FrkRTR FrPTTO RRT fir RRT TOt RRRTRR TO 
TO TOfPT TOR RRT TRRETTTt RTF'S TR TOt Rft RfRTR RTO | | JRI, fR?TO, TOft, fT«ft, 
STT fRfRTO RTOT % TOf TO RfT RfRTR R=TR | ! R fRR TORT, RRR TO RTT TORT TO RRR 

RTT RTOT | I 

Rrfrfrqr rtrr rtoTOr sriTOfirTO % stsrrr if r|r srfirqr rr to t| | TOt 
STTRR fRTO RfisTOR R RTTtfiqr R5TRT RTT 3TSRRR firRT | %fTOT rTO?RRT TO RRTRfcT RT RfR 
ft RR TOR f tr | ! fRfRTR RRTRTR RT[f if SR RT TO TO TOR fRT | RR^T TOf RfcRJR 
fR^TR Rft fRTORT RT RRRT | I 20TO RRtTO % RTT^R if RTTO if TOr ^R TR-ffe TO 
RRRT TO Rf fRRR 3 R 4 SrfRRR TOr ft TOr^R ?fe rTO rTO RR I RTTR^rT 593 R 1924 
if RR5TR % ftTTR JTRT if 4% RRT RffRTTO if 0-4% Rfe RtTO I RT?5R TTR #R [601 % 
TOrFTTOT fTORfRRTRR % tRTOfRRf if 8.4% RRT TORTOff if 7.2% rFs RTRt ! TOFr?rC 61] R 
1937 it Rf firar fir Rfe rtr TOfiRRt TO rtot Rfirqr | i rrt tir T|qrT [ ® 2] if ^TO fiTOr 
TO gRRT if qfiRRt TRSR if Rft RTR oRfiRRT TO RRRT TOTOr RTRt TOt ^RTR f?RT fir ffe 
TOr rrtFr ir TFRfiaR ft rprt | i 
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aafreaT ^ faa-af ore ga | faaJf aare afa ft ta *f ^a aft ar qran i 
afrcarw faa afore tret % atre %aa X-faa gaga Jf ft ftaa ftt | ak fa tret at 
qa atft Tt gatt atft a afarct aT are foa gaga ft aot 1 1 warre att 5f a eft of 
tta ft ctt | ak a ft af sm aaat at af tta fsarrerftrr ^tctt 1 1 ftaof oafa oarer 
aft ftof aa oaJr aafreor % ota atgo ft% |, aatq w tta % ofa a fttroTfata ftot 
1 ak: oafer ^anf at ore tat f 1 

tata ok tafta o?gaf at taoT fogorc frcrere at forfaatrctat or arcrcfta ftoT 
| i aafatr Jf are, otor fa or okr or aT otsr aft ft orar 1 1 am fare a%o, area a*rc 
gt ta ar ft agare ft arar 1 1 tff c 63 ’ t aaioT % foa araotf t are aft ftaT f a 
fare tata tat at ft tar aaa f aar faaa faa off ftaT f a at arre aft fit f a fere 
tafta tat at ta aaa f i 

area at otwt 

aiaa ?otakr afaa feare at ta | i aiaa at aaara area rear aot t arat aao 
aar f i arcarfoa aa % af are asar f fa arc atf $at fafrere fa^raia tre f off % 
area % asra are otot t arca fq, fa arere a atafrefaat ak aiaaanfaaf % ata 
fofare aa f i refafarefoat ar aa f fa area % aaa 5 fa fore at g# are srcfaat a 
srere f q ak a?fft aaat arc rear at areaT aata areaaircfaa o% 1 5 fafrcoa aa 
gf aart | i 



faa 6- aare ffatfaar % faafaa aa 
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7f 77 *nf 

fcrf«r ft 77iT7 4 7 7f SPX f=r^T*T q?t 4t?4 f4 4<f4 I err ?7G7 771 =5T5Terr I f% 

7f7f % 'Jff 7t 7*4 7t 77 71 717*7 fr71 I f7 7171 4 777 77 3.5 f7f777 77 
w 771 1 

4?4 71 7 77777 *|4 srraqiq 4 rf4 % f44 ?4 qr4 qr 7?i7i 774 <717 4 q[q? 
3T7f?r crrTtfr 1 1 44 q-rt 7? 75i4 4 4t7f fi7 ?77f ft 77 f77% grrr 71 s 777 tit4 % 
P77 fisr ft 74 1 fraff 711 ?777 ft^r ft 4ff fer t 4 47 | 4k 7ff 4 7r?frf77i fkro 4t 
717*7 ftrr 1 1 ?4t 77*71 % 7177 aft Tf&rsTi 4 7177 7777 t 4 qF^irr 4 st^tt 7F7777 

ft7r 717*7 |5rr I f7-f3T ff 7777 fP7 % 47 4 7c«R % 7771774 Tit f7f?77 3TT=FT7 f?7T 
7T71 7K*7 |7T I f7F?77 71777 77 777177 7777 2-5 f4F777 77 $7 77T sik f>7t- 

4f777T th sugwtr f tt i 

767 fkklfHT f 7 4 ft ft4t 44f77 77 717717 f 71 44 Elk-Elk srqftTH, 77t7 
771 qf77r 4 7)7 74 I 4tf7 Tit 7717 771 7? 7Sj4l 77 f7f77 3Tlfe 4 7^7 4qr7t7T7t t 4 
f7TlP77 ff>71 4Fqi7 f44t 57777 Til 774 7fc757 777fssr 717 71 arffisfi-R 1*7 7771 7717 
| I 7f 3117 4 7777 5 7ni 77 $7 7t 7Tf*7 | I 717 7 7*§I7 737T ft 774 ?7174 77 4 
774 7t 7f Ffl 77t fTTt 771 7i7lFf7 577 ^ 1 ^ 7177 f 71 fl71 | I 

4477 7t 7717 4 fa^-TdR f7^ 7477 f77l4 % 77 4 ft gvff 7Tt7 4 f7 777777 
7177 777 §71 ! 7f 7177 7c7?7 ft 71F57 77717747 7p[f*7f7 4 7t71 I 717 4 7777 717 
7ft71 7t 7c771 ft 7t7717t 7 §7 71 t ^7 f777 7pTfklF7 4 7477 71*7 7771 44 |77 

71 I 7T7 7F?7f7 7l4 77l4 777 % f77 7t77 4^7 717% 7Tfai7 w4 74 73p7 7ft F 771 F 77 
7^71 77Kt 71 I 7ft 7§71 7177 | F7?f44 *J7 57f?7 74 7lf77 7777174 % 717 777171 
717*7 Pt> 71 3rk 717 % 717-717 4t77 3fk 777^71 4t 4l T7 ff 7 r 7171 71 I tt ^7 771^01 
471 44 7171 771 | ff77 717 74 ^Tt % f4©177 77 7777 777707 771 71 | 

f77 7177 4 f4473777 7177 71 7iqiFf7^ 77^717 f71 77t 77R 7f 7717=7 
4t 771 1 ^7% qt® qifiTt 44 44 ft 7f 744 44 tiet qrr f777 4 i 57 77 4 44-47747 7177 

777 f 71 I 7f 57 77 4 717^77 7177 #44 ft 717tFT7 71^Ff tTcf 717f77 f Fj 717T 7177 
I 1 T’T'T 1 fqiqnft 1^7 ^7^ 7177 577t7 ^74 7171 7T77 71 I 7^7 7f5T74f4F77i 77 4 

V3 

ftrmcr 5<sr mi, # qfe^T, mx ^ 3TTf? % 

| ftr %$ ^ ^>3R tit ^r>3f % ft ?rft ^ ^ <r^l tit *ft 

^ ^ i 1 2,000 ^ ^ ttr^ ^ %eft str^ tit f^r^Fr^r 

q^Rr qf i qrqq ftr^Rt stVt tit qq tptt titx ^T^ft ^q ^ 

qR^ r i qiqq ^ftqq tit ^tt^t if q^ q^y arqqq; srrqT srq 

^qq Tfpr % qqrq fq^rrq q>T qqq?: fq^rr ! %ti\ gq ^f qrqqf % fqfqfq qqqx 
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% ?*? p?t ff? ?t? % fair hhhrp ?pt? i hr? ??pt % finrtorgafT, 

HTP? 'ft ?T?T Jr ?TH> HP 3lf?5HPT P? H?t Hfc?^? HPTTfsJT ^ aft? ?PT ?T?> H PT9f?HT 

£HP>?T?t f??fp? ff | I 

FTPft *T ?t ?t?P-PTHP STT?*? HR* H HTP? ?t PIPRT ???* P?t f?PH ?T? ?? 

aft* fa?H h ?f p?t ?ist H«rmtr f?H.fp? p fapJf hr? h* fp?a Hist h???t ?gp |t 

Hfc? 1 ^ I I M^RRH HIP? % ?T ??T % ??PT SR^H HR? Jf HP«T ?> srm ?t fj?f? if 
*TT f??T | I fH>?t % BTPT ?t PgT ft?T fp pfpf??? P?H ??? HP H?p? H>§? % ?|f pip 
«Tf? ?T?PT I %fp? f?HPH ?t ?fe?T ?fr ?? HHFHT p£f ft?* | I ?f ?t pf??H pf? Jr 
??cft pt Tft | i f?????!?* ??r PR'tfT? hip? pr?* % hi?* hip? pit *??? pf fpaffcr 
HR f??l I fPH?t PTtHft ?* aifrcTT 4000 cc ?P ft?* i ?f HR???: ‘HT?t’ HTP? % PTH H 
PTPT PT*PT I 

HTtP Jt HIP? f?PT? ?P pi?T ?f?gTH | I 1870 if HTTpt? Plf? f??T? H?ea«T 

Ji H5R? f??T P?T ?T I PH HH? H $?%• f?fp?P P?t Jf HP?t HP? |TT | | fqR pf ^T% 

s?T?§rftHr hstT ?t ph* nt f?sr? e?t? ?% ?* an???H;PT 1 1 
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fafawr screaifoff % tr#f^ tisftef <r*n ^ 

®FT STSH^^T 

%ST9T 

qsTTJlft f^TFT, fafecHT faSTFT 
*rr*ft 3KT«m"f 

[ STFcT— 1, 1993 ] 

tfTTOT 

fefqrq 5 ft 3 f % 5rts 3IT5 sr4 % ctjtgit, m, gsre, srarft, fro, sfU ffr n % 

% 100 |^T (f5T 700) ^5T *T*r ! trsftsT a^T 'TvTFffl' ^T TO* 

f^ir % to% % *Rt<T T^ptt »nrr tot 10 srfcTTO *ttNtt sfk Sfcw* *sfTO*r 
^ftr Jr snTfsrrr fror tot i % toto TOTfro tot* ^ ^ 

gerr Ttefr mwteFr *t s^ftctt % 10 mpro *ftetf % toto *ts to fro| ^ srafroT 
=[f T *t to! Jr *nff|T?f£ to tot * srwfiroT sro? % toft % ^totto* 

3TEJTIFT % f^pr TOSTOtfe* trfTO f*TO TOT gTOF TO*- TO TT ffTO f*TO TOT ! 

crqfeq qsftef STTTOft* TO if TOTOtoT £* *T STFaH* TOT *T STCSTT *TTO§T?f zj 

^ % arftfezrr g*n* *t toto cTh ^to arfe* toto tot TOf* qfaft* i*arte? *r tot 

^ q-^ff if qmfl^rsfz/areT 3 rfaF*TO TO-rr? *t tor* <re*fcrft f* * ^ ar^ri to^ to! 

if spr^rifj/TOT % arfafsPTT ScTI? % TOTO % *TOT: TOTTO TO I JTf fTOcrffTO f*TO TOT 

fap ^praTfenf *t terror trefteT tot <£* *t TO^fc* to h froer tofttoT 

qqiff 5?TT «j % spTc=T Jr TOT sfa trqr =FTT STTOTcT £TTO | TO TO SF^pT^ff *T f|T *f ^ TO% 

■tott % TOfT-TOt % tojtrt Jr tottot TOar 1 1 

ABSTRACT 

Histochemical study of ascending aorta and pulmonary trunk in different 
mammals. By Keshaw Kumar, Department of Anatomy, Institute of Medical 
Sciences, Banaras Hindu University, Varanasi. 



140 


f <TR 

Hearts of human, buffalo, pig, goat, dog, rabbit and rat (100 of each) were 
procured from various sources. These mammals were of adult age group belonging 
to different orders of class mammalia. Tissue of ascending aorta and pulmonary 
trunk was taken— immediately distal to their commencement to be preserved in 10% 
formalin and Baker’s Calcium Cadmium Formol Solution. Paraffin blocks 
were prepared after processing and sections of 10 micron thickness were cut with 
the help of rotary microtome. Sections were stained with Periodic Acid Schififs 
(PAS) and Sudan Block-B to compare the density of reaction products of carbo- 
hydrate and lipid in the layers of these arteries. 

Density of reaction products of carbohydrate/lipid was observed three times 
more in tunica intima of ascending aorta than the tunica intima of pulmonary trunk 
while in tunica media and tunica adventitia of ascending aorta density of reaction 
products of carbohydrate/lipid was equal to density of reaction products of carbo- 
hydrate/lipid in tunica media and tunica adventitia of pulmonary trunk. It was 
concluded that in all the mammals a ratio of 3:1 existed between density of metabolic 
storage products in tunica intima of ascending aorta and pulmonary trunk resemb- 
ling with the pulse-pressures of blood flowing in the lumen of these arteries. 

q-erfa STipre cFTT t 2 ], 3«tT *tT?TT gRTT 

dr <T«TT ^ cRT qq[ 7 l, cfSJT ^ cT^JT fFJTqt 93 , app 

q*rr ^ rrm sTtR>fJqs [12] , vfhJlrr rm qnp [13] , m^Jrq ct«tt ^4 <3wt 

arar <Tn?4rrqr tl4] arer Jr parte? arqqr q-?*fr?r<V gqr Jr gra-fHra- 
ftftfFJr swr % % 2)%farcv?r arsqqq fair *tt = 5% <R?g srqt ergr fast jrt 

qqfeq parte? sfrc qvrfteR't git pfarar sf) qvff Jr ^rarf^T^fe am qqr qq g^FTTcnq? 
srem qff faqr qqr 1 arar: atf arrg; qif % fafteR ^anraTfoff % pq far p&fte? arqr irifteft 

t* ^TfT, FEU eTSTT Trff Jf HTT'Rtift qqq? Br'TRT cf«TT qgT) % 

spt sfe Jr Affirm arsgqq apt arqrfJrar nanr 1 

swtaremF 

srtafr Jr qg^r, qq, §3 r, ararat, jvrr, ssRqfa ?t«it ^ Jr Jr sra^P % q?-q? 

(fW 700) g_qq pqq fa^ qq I if qq'V sarqsrRt sfT? 3TTf qq % «T cRT aRTF thfaqr % 

fqrqfafaar 5Pqf (ant#) % qrqf;srcr if— 

1. friffqqr qJr gfT 

2 . qJr 

3. qqqfqbcT qj? frTT 

4. snf&TtqqSTfHT qq, ^3^, qgiJt 

5. srri^qq qq qqsq 
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fafam mrmmtftaTf % jmf%a traftef 

ftaftsf maT a?fttmaft jar am mrmar f?a ft ?mar 32am % ^ f^ m ^ 
10 (srfmmm amftmtmft (amaffntt* % fan?), mrmarft arkmamakfftam amrfmatm 
ft (amT % fan?) arnfifra 1 farm am i mftffta % ar»mm amfarm cwrar mma farft aft ak 
atsft mrsaftstm aft mfTamT % 10 mrsamm ftterf % mamm ams am armarfear qffts 
fftam ft (amaffrjfs % fan?) am $*nr smar-at a (mn % W rt?) ifm fern am i ^amrf 
mm sTcmm srmmt aft mat amf Jr ammfTafs mar am % srfafem rnmnst am fmfrma fern 
mm i srafmaft aft atarm aft anmrkar, am mar aifr amf aft amaftfrffs am am % srfa- 
farm manat % am?a % mmmn: tfam arm % ffta +,++,+++, + +++ $uftzz 
fspm am + maft mr mar + + + + mm aft ta an afmfmfma ammr 1 1 mamr 
fnatsra qar §t fmttmar mra affes fnmka fafsr mm farm aft i 

afft<jnn ?rm faftmftT 


l- aaaf|Tifa (aimr 1) 

anaffrsjs:% mfafwrnr makf an mrrn mat masnfmrf% qmfam craftsf am 
amftmat jar aft arfr am ft + + + + am nsa am ft + + araT am i srrmrkar am ft 
amaf|Tffs' % mfftfaraT mnnat an anm mat mrmmknft aft qftffta tTsftsf ft _u _:_ j_ 
aefttnat j'ar ft + m i (fan 5 mm 6) 

2. am (mrmnt 2) 

mar % mfafamT manat an aa?a mat mramfmnf % rrnfftn jaftsT mar amfttnft j'ar 
aft arm am ft + +++ mar nsn am ft ++ ar i mmkar am ft am % afftfamr manat 
am ama mat mrnsrrknt aft rrftfnn rrsfrmf ft + + + mar mftmft jar ft + aim am i 
(fro l , 2 , 3 mar 6) 

anatfT?rfs/amT % arfnfarm mrnnm ar ama mat mnrarftnt % jafftn j3ftsf maT 
aefttaat jar aft arfr am' ft + + + + (fan 2, 4, 5-7) mm asa am' ft ++ (am 1-7) 
at i smmftar am' ft anatfTfj s/am % srfafeaT manat mn ama jnfmr r?aftsf ft + + + 
(fan l, 6) mar amfttnmt j‘ar ft + ar (fan 2, 3, 5) i 

mat mrnsnknt aft jmfaa crafts! aft anmkar am' ft anat^js/amT % annr ft 
mta gar rnfmar ar maT r?mffta jfttsf ft aam arr mrjt-arm mfttaat j'ar ft ream % mft-ma 
ft mtm amT srfsrar ftmr | [7] i mm: af fmaffam faar aar Tar jaka amsT mm a?atmft j'ar 
^t arTmftar am' ft ftam maraaat mfafarm mcarat ft mtm ftta t?ar am argarm ftmT | at 
fm mafmat aft gfT ft afft aTft aam % mr?ft-ma % afaTm ft mmmmr ammT 1 1 



142 


f mT 




traftef g«rT turret Jf srm % 3rfafsP*TT_<rei4 hh^t 


f*fa*T *5nrmft»ff % tr^TT trsftsf 


^jp 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

b- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

& 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

to* 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


Ifr 

'h)< 

p 

hr 


''fee 

ty 


'Ip 


+ + + + + + + 

+ + + + + + + 


fr 








c£ 

tj? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Sr 








“IP 

tr 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

& 

+ 

-r 

+ 

+ 

+ 

+ 

+ 

i — 

fcr 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

It 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

w 

tr 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


tr 

If 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

,W_ 

Ip 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

£ 








<P 

5 

tr 

It 

V) 

Jp 

w 

<P 

fc? 

rr9 



w 

tr 



hr 


fc? 

lo & 



144 


%9rw j*mc 


1 . qtro cT^rr wtffsffa, qo, irero %o »T5rraTo, 1969, 17, 199-208. 

2- srreTOta, 3TT#° T«To, I960, 69, 617-632- 

3- tfe*!, tto t^o ?r^r sffe»r, ant® Wo, 1953, 55, 257-264. 

4. 3w, #<>, ?r*rr, arrfo cr^r tt&Trfeff, tiro, fjfrss*, ferfin ° ^r, 

1948-49, 2, 1. 

5. arm, arrfo ttttett, tr 0 , i^fafswtoro fq-o, 1951, 2, 327. 

6. 5#, KTiTo cfsrr qrt, t° fo, %o tt^ToTo 1956, 11, 33. 

7. %!T? fqTC, turffo, 1990, 23, 1-5. 

8. qrt, t* fo ?r«rrssr, ^,0 t® torero 1956, 11, 129. 

9. q?t, to fo tfttffT, tTofo afto, to tt^ToTo, 1956, 11, 373- 

10. to fo g-qr |%?r ; qfo trcpo, to t^Tof®, 1953, 8, 150> 

11. to fo ?T«rr €to to irff®, to tf^T^fo 1955, 10, 18. 

12. Ejrt, to fo ^srr srrqstftw, i», 1950, III, 334. 

13. tfttfr, fto to tT?=ro er«n to fo, t® tr^ror®, 1955, 10, 26- 

14- ^T?TJT, tto cT^rr TT^m, qo, iT^rf*T5frro, 19 66, 63, 445. 

15. trofo aft® to fo, to torero 1956, 11, 28. 

t® tr° ct«tt wts>, fr» to, qtft^tk'Tfwo, 1971, 13, 293-304. 


16. 



adventitia; 





qrf # wr % ^fcrf^T ^ w + + + # wr % ^rfcil^m q^r«f ^r + 

^?rfd' *rgw % t»df^T ^sfcfr # go; ^r % c r<4V'T£i 

gw (g^PT <#^4t x 100) 3i^w m\z ^r4t x 100) 






adventitia)- 








1 . fan* Efat* «EE«m EfliTO If * |t s^etor far ete sir ?$3t, «fr srom * eft ®* it 
sftr e srnt ®te site i stefo irs* % vs EfsftE «fY arer ®pV snert | f% ^ sranfar 
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srfer EfsE 553 % fiEW % TOfafrop e® 4 » 4 ft tro |tTO 1 
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agfa e ftm 1 

6. afar TOa % TOE f^rfr if sfk atsft if rpr nfa ERW (Summary) Ft arro ETf§ir 1 
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5tt gran % sfsmt srm Sr ^ qfcfetfatf 

®tTT° 3*° cfT'ft 

fWT, r^UTH H^OTHBT, ^(X 

*TTf 

WHWfa ^cWtrn: JT^Tf^tFra, Sn§3TT (*° STc) 

[ sn^-srtw 4, 1994 ] 

mrto 

frr^3TT % sfsroft mil if apratorf ir srra ffcn | f% nfasira m srt^ ms 

q# fmft ffPoarsfi fom if | 5fsTT u-f mnf 5T5^ ^9 % wf % tfscrc gsr, fsrezTmrT, 
f%#»r q^f tfffcpflr srt fmrfcrg- fter 1 1 w ^ % m*m % ^r^ftqrwf miff $ mingt 
3mrT if ^fqfmiff sm | 1 TT'TTjT % wm-rr^ fmns rnfrnw if sfonrar 55 R 
^erR-^?re mma qft |mrr if arfepp Tfenc if crfeifm ffctr 1 1 tpttjt % fammff m- 
miff if ^iT3T5r tfmrf f?«rfcT 3T=s’sr femf %cft | 1 

Abstract 

Situation of ground water in southern region of Jhabua district. By R. D. Tapj 
Geology Department, Holkar Science College, Indore and S. K. Shah, Government 
Postgraduate College, Jhabua (M. P.) 

From close observations in the field, it came to our knowledge that the flow of 
groundwater in the southern part of Jhabua district is in the directions indicated by 
the flow lines of Mod and Hathni streams. Bedding planes, schistosity, joint and 
fracture planes greatly control this flow of groundwater. [ Higher groundwater 
gradients have been detected in the Bhabra area as compared to Ranapur area. A 
comparatively high range of fluctuation of groundwater level has been observed over 
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cTT'fr cf«TT 5TTf 


phyllites in Ranapur as compared to Bhabra -area. A good groundwater potential 
can be expected in the lowlying areas of Ranapur. 

snsrsTT ftrSr % qFsrFt wnr Sf Ftsops tariff srsqirs Sr Ftfnsns Fr qftF?qfcr, srqif 
trq ^qss ?ftT % stR-q^ilt ft s^q t^fsrcr fetr str § 1 3 rsqqs sf 

3 rrq>?feqr sssif fersp stqfqq 3t° 46 %/ 6 , 7,10 ark 11 Sr 3 Tsrf 5 r/ 22 ° 1 5' so Sr aratrr 
22°45' So sm 74°15' 50 ktTS Sr %5Tts?T 74°45' 30 Sf? fq*q?r I I (f%5T 1) 

S-# 5 nfSptr qFsFlS Sr, SS S-SiS Sr 'RT-f F*WqS S?PP<?q % STSsPS SST qFSJS 

srwst sFss, 3mssl sf? % ?rs qrtr sts | 1 ?s srsinst qs FFtss q?q F sts/skr 
Sff .% ss qTcr stp | 1 ?s sft qq qqqrs € q s*^ % tsT?st sri sr^T? tts sict | i sfr 
mftiff % sits sr*ft qq qtff qr§t firsts sis ark ssteft FsFssqt % sFq f i s-sr^fSrqr 
qfeFm Sr s| sar stsst % qsn: sr 5 s? srs sis | 1 srnc-sftss s spcrqft Ft qgrFsqf 
1 3 fte qfkcs st arts papers st saqft ssts s-srs | 1 sis arts sst qfr sFtntf #f“C 
qgsr ss srqrf Ft FssFrs qrtft | 1 sf? sit srsrs sit Ft sqsfssr | 1 qRqft-srf sftff 
Sr q stsFcarir? ^q it 9 j*qr ft sift | 1 

£?r % Igs-sisFssi St ?qss frst | f% ftsss s=qq % qflsrFtq ssrt^t- 
smr for ssFt sqtqyq 1 1 srssr Fs s qkts 30 mms/sk s«rr sisrp erg- s =nfrs 
20 STSR/SSt FtSSS fifes qsfqq % 31^5 SqqRS | I STStfT St Fs^tf (SSSS 200 
|o) Ttsiji: ir smr (sssq 30 |o) Ft §sst Sr arFaqr Ft srdt | 1 ftsss sqqs 
^tSTJ* if sqqq 357.29 qq Fpofto sst qiiRT ^ Sr oPTSS 269.21 qq fifoirto 
arfaq rpTT | I 

Fts3ts Ft 'rftfSqfHqt 

?Nr fqsrrs % sttstr qs ss Its Sf stssT?r s=sq % S5U tfts tfqq qjf 

qtT I :_ 

( 1 ) Stsr?s sFss pF 3mqst ss s^q i 

( 2 ) fsqrf qts^r?q, sirsr/qiq ss skq s^ i 

(3) qqss-f q siqt qqr^ s=qq i 

sFt Fist s=qq q-SlFr qrr ^qqr 3rsqqq fsqr stsr srrqqqqt | I STTTqst qqrs STfS 
tm qrwtft sfcs ss scFs qistr, sfqss | sqi ?qSr qrqfqqt rst fkjs Ft qff 1 1 F 
wtr Ftq qss, 'sr'ws aftr sq^qs % qsrfqs 1 1 fq^qq fg'Ftqq; rst qq gf^qniT ^t 
q# Ft s?ersr qqrs qtqFt | i q?sff qrt stssts fiercer stsss qsif aftT sqst Ft fSqfs 
Ft qf^qrs qrfes 1st 1 1 qft sr?qr fs%qf, qf fsFsst s-^r's ss, strFsqr FqfFqf 




<?qqr?r e*q ?rraT sr^iff if tfHrsrar fetfpr 5^1% *nft sfcft % tf<rc 1 1 ^Jf 

sfa-sra- qPcfarfcrqf qftftqfcr % srfeq arcHcft f 1 arqsfiRr, i-mv, fqteqcff, fftw 
3 jfa'5q?r q^eff qT?r srarr§ sr?r % ar^® ^nrq> 1 1 t?TT??t q^rff q^ srqrc: sraf qfeFTcf arVr 
«pt gx^r qpftjT ^qj ^ft?^ % qfar ?*rer 1 1 s?t && % q^r|f *r fafacr 3?% # 
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cTT'fr cm 5Uf 


gsnr if fN$ 34 i 3 f if srftqi ^rrowr mi srrat 1 1 W^t 45 it«r ft= 3 % 3313 % 3 i 3 t if 

3ft5r5r 451 srtrt 335 m tifsref 1 1 

O 

^•arrfeff % 3153 3 T 3 # if 45$r 45ft 2 ir 3 3'ftt 345 3lst srtftsqi ft fern 3t3 
Sfq-^T st% jfeqTH-cft 3 Tq 41 % f I 313 3 ? 3 t % 3 > 3 tt 313 % fft'TcT 3 * 3^45143 4 >Stt q# 

3tifst33 3ft | 3tq x^vm 1 1 w ?Nr 4?t ^flsrf f® %3ft3fet % %4t 2 3 'ftt 345 %®t 

?rf 1 1 5*r q-Tcr if %f 3>335r 333 qff 3?=?# 33i33iq | i 331m 5it3T-sr3if aftt ft3% 

5 rgr 'ffr 3345 if sift | 3 ff tfftsrtr % sr-® q 3 3 rft 3 fe 3 > 3 t ?ra 1 1 

qq=F3 Z T, 341f , 3TTf%^5T 4?3T3jT 4% 3t% gq 3531 3flft3t, cTCftcT 33ft, 3grft3# 
% mr STrff %33 if 31# 3T% | l 3T3# % f33% m*ff if 4>f 3i33tf5rq5l3 (Gullies) ftqiftcr 
|f | I srmcr if 43T 35T ft3% 3313# q% 3413# 313# if tff%cT g#ctl | sfft 3313 cf«TT |33# 
3%ft34 % ski ^rfr^^r (Runoff) % 453 if t3i3t3iftcr ffcrr | i 3nf%3T?r trai q% s% 
■rsrfi 313 # 3t sr^rft q# jfeqir ^43 ftfettf % 3=33 3i# 3# f cm si5t# 3t 3i^45t-5rft 

3f ^aq-q- ftfett# 4% 3t3 q# ^'f 33t3ft 3lf ^Tlcff |, 451 #35343 (Infiltration) % 31=5# 

t45i fts |(t | i 44453 z q trm smf# 3t ft=33 55% 34i3f 313# % 4i5f ft?#? 5 ! % ftq 
33543 q-ftcft Tftnrf |, 1%m ft?%f?ct ^ 45# srfswiw 3m f%3% nwl % tmg q% sn%ft 
#51 3145 35# % f#45t 33: 3K3# % 3Tf#4T5r % 33 if 33lfg3 ft 53131 | 3#T 33 45# Sift 

ft STTcft | I 

#3# 4># Htftirqff 

# 3 # 4 # qftlf 4 iflJt % 1 6 ifm 34 > % 'TftjfR: if RITt I I 60 trftSTcT % %t 
arftr* #jft % n|=trf q?T Tftfpc 6 % 10 jft^T 1 1 3rftq?3rr 3ft #q #3twt, %t?r cm 

% sn=5®Tft3 #3# if qft 3q | 1 53^3 ZX 5TT3T 5Tt3tf if %t 3tff 45ft 3ft #q 
?fe«ft3t: ft# I I fqmjs 4% 533T if 3ft 4% 33tf%45 tfttT %T3 #5T #%T if 3Tf 3f 

1 1 ft5Tt?3, ftrm, 31^4353, 34=413 Z 3 3%t #3 33ff if fmft 3rf%4)t3 #%f 4% 3I33f341 
3ftTf 4 % 6 rfftt 345 4f f I 44453 Z 3 Tt f?33 #%t if 33ffsr45 3ftlf 12 fttt 

sftt f335T3 3ftrf 4 ffftt 345 3T3% 3f | I f33Tf 31^45143 % (4 3Ttt % 453 3ft) 443 

op(T ft 4% 3q | (3Tt5ft 1 ) I 

tT3T3t #4 if 2.05 tfftt % 8-00 ffftt 34> 34T trmtT 533 % 2-90 3t3t % 12.00 
3ftt 345 5<n3 41% #q 4% 3q I 34fft45 S3t3 (15-00 ffltt) % #rft 4% 44453 f 3 4% 4ft 
3t 353T%4T % 3313 4=4T 33T I 5=3333 53T3 (2.05 3tst) 45T 453TT fttTltt 3t %3T % 33t3 
3T3T 331 I (3H%t 2) I 
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fiSTOf 5TSTT S*q % sk % srfirenr spsff if SS ?ER qf q§qTf 3.0 tfteq % 
12.00 iffeq ert nrff qf i ss ?er q?T qqffgq? qgqif fRTsj-qfq qq fkrET fftT jf j^qf ^ 
TRTJT q# HURT Ikf STEff if qfTTf W qfqqq 6 jflzq % 9 V feq ETC HRRT qq % ^ 
sst i ssscR qft rrept qfqrf 3-0 qfcq ^nrfa % qtfrq % 4 ?q if ur^r ^ 0-9 
n\zx stef % stfraw q>q if sh^st q?REr qrqf nf i srereER qff srfsraEW n^Tif 12.2 
iffsq: ksf % ?rift7 ’TT'T^'T 5# ERTT 10-0 qteq ITqfST % Tfqfq fqRR£ qq ftsfcT sf>q ff jjjtff 
qf (WRoft 3-4) | 

ST5T % fqjETRJ q=f fams «n^spnq wfsr q^ff qq f?srar spiff if qp?r qerq if ^etr- 
^STS ERTfcTTi qlGSRTSq ffcTT | I q§ ^TTT-^SR qRIjq STS' if 7 iffsq if 9 iffjq i=R ERT 
*TRRT STS if 1 qfcR if 6 ifteq ER> Isr »RT I qfET 5T5T f % spiff if SETRRfR affo 
3=5S Tftm ER? ffcTT qmT TRT | I f?WT3 SPpRPT <R spiff if 5RT q<R if qfff fstfS 3ETR- 

rsr ffs st§V flm# Iety 1 1 if qq q?q qR$q % qfa rr ?er if rrer ^etr- 
rsts 0.05 4 teq ErmtaTs % qrs (qRTjq) ert 0-07 *fteq fqqts % qra (smrqr) ^ 
*RT I qqf 5 PPR arfsRRq 3 ETR-S 3 TS 6.30 jffeq sfTTT % ?pffq (RTRI5T) Ef«n 4 . TffcR 
¥fT*RT % Tfjffq qRFT *RT (ffRSff 5 - 6 ) I 

qf$mr? t?«r ^fffqqfqq feiiiifj (P. H. E. D.) ert sr qsfinff s?ra tfas 
qraraf qfaff if % srfaqrer sfq $<r» |f q| affq sriff iff 'ttetrtY qfaff % Frok ^f ^fif sw 
qfssff g-f^ q|f ^t ?rqff 1 1 q"wT, ¥qi%^T, qiktnfsR, EffkqRT^ (qrqfqq if) a si sr§r, 
®f€f qm, ®fk qRrqq, im (irmqT if) ??qTf? ?qTqf qq srkqqr ^q qfuq kq st Tfqrq 
| 1 qffqsrs qff ^q^rssrqr qff ?fe % skrqpff, fwf srrfkr, ^sqqqf (qi^m t), |rt- 
qiqf, siR^aTT, qqRT, ifwsf, fqnfs, irsqifT, wfqqr s? t, s^rssT, sfq fF^qr (wmi 
if) ^qrfq ?qiqf qq qrqkf #q ml si 1 1 

fcTfr?iT-5nq?T 

%b qffsr qqq if ^qf qff niferar qrqsrfr srrqf ^q^rssr q?qil % Fsq strstt fssr 
qtfsq^f ftirrq 3ftq jqqqq qqi fqqif f%qtq % qfq smrq qqs w 1 1 

% C\ ^ 
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sfatearof % aw* Hp T qfwr 

smtof if fm feg 

jrt*t snar %??, sites' a«TT f^r^i f ; mx 

nfiiH fawT. n^f?r ^fnfr f^{%?rr?ra, fftgrc, 249404 
[ sri^cr— 3rt?r 7, 1993 ] 


tfretsT 

*irt fa P,S,T,P„T„(n= 1,2,...) *pr qftfarr t=nrfe qr srfafaero | er*n u srfafasoff 
P,S,T ^rfinss fen: faf | srk « n trfafaeRf p n ,s n ,T n (n= 1,2,...) ^ fe* fa§ 1 1 
^ftsrqnr ir g?r weft srsuinr faitr | fefa arar^r sTfafa^ srpriff {?„}, {S',} sfe 
{T tt } %■ arip?r: P,s sftx T ^ (fsTfST: sr«RT *ptft %) stfetfe ffa f?«rfa ir fart 
fa§ ar^artr fan} faf « arfVr^rfxcr ffar 1 1 

Abstract 

Convergence of Sequences of Mappings and Fixed Points in Uniform Spaces. By 
S. L. Singh, Virendra and Vijayendra Kumar, Department of Mathematics, Gurukula 
Kangri Vishwavidyalaya, Hardwar 249 404. 

Let P,S,T,P„, S n ,T„, («= 1,2,...) be mappings on a uniform space. Further let 
u be a common fixed point of P,S,T and u n be a common fixed point of P a ,S n ,T n , 
n= 1.2,... In this paper we study the conditions under which fa„} converges to u, if 
the sequence of mappings {P„}> fan and {T n } converges (pointwise or uniformly) 
respectively to P,S and T. 

l. srrcfafaf 

^rforcffff % fftfl sriwj 4 rr srfaqtr fasrr | ffafa srsrto trfe fast |tfa tnrfas 
<rt srfgf^qt atpriT fas) srfafaw r qx 3rf*raft?r ftor ft, eft srfdf^'jft % spnr % 
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f%f , Wtto a-STT f*TR 


fare fef WTJ STfsFT T % fcqrc fk% WT 3rffmftcT ftcTT | I fS stolW % STTC* WR?T 

sfrron: gw,* q^o wtow wit srw |, wrcarw Jr ft ^r^sranr ftor ftoT f%— 

jtr # E itsp guf |to wfe | cT^rr fsrqftow ftofwr k< l % *rrwr e <re T n (n= l, 
2,...) ^Jr sf^nr ?w-sr%fa5r»r | tor F«r§ « n (« =■ 1,2,...) 1 1 jtr E % stop x % 
ftrtr #t4TT n T n x=Tx,^ srfaftoar T | to wfe E<*K PW-sfeFwar | | ^ j % 
sretoto tor fwg « «ft srito* | <mT wf w sr^R | towr ««»=«• 

^?r WftolW PT atop tofTSt % f%CT -jjgg afte swmtop ftol WT | | #WP t’l 
% tfsTcr fen f% srto *f|> w wfartorir % to wrw ftotoar toto k<l ^ ^ 
srirr^fsT spto: | ato % g- srfwar «pt wF?r tor i 

fasn C6] Jr sfto torrrsr % qfturPT wit *rw wtosT *rwfe % t%q ftorrto tor 

( [2] to [9] to Nf) q*r ffff cT^Tf fir«rrc 13 J % w toto <r sfcrtow gw 

% to torero sto to pamwr ^ (nr# (l.i) to (2.1) ?#) i 

W srw Jr f*r w wftosr ?rwftoT <r sfato°T-3TgsP*r % gw to fto % aTtoreor 

WW arsqzR w?t i 

2- totofep HTcfato 

wtt fw? (X,u) to ^rwTftow wfe (w %to [5. 1]) | to X wr g?r 

D={di : iei, gto^'P % Tfr^rfRcT |, fw ftowfaftor #%to w?r stow 

wr^t i 

v (dim={(x,y) : x,yeX, d^x,y)<r,r> 0} 

to 

G={V: V— n V(di,ri)At:D,r i > 0 , Fc/, F toto f) | 
ieF } 

v = n V <di , ri) eG, % fag q-Rr 
ie? 

f n V(di,sri), qfe 5>0 
ieF 

sV= | 

l(fwto) irf? s=0. 

G Jr *r^t% V % fsnr x <r ^frrfftq? wfe p qrr w arferaar | fqr V=V {pn) i ^Jr 
P^V*i fjp^^t ^fftq: qrfer f i prfrqfgqr str^ % fwrs tow % 

%?tT sn^rroi 1 - 1 - 1 ^ 1 



3. 'Tfa'WT 
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faf fa*n£ l3] % f^firfecr tFrir arcr fat |_ 

sriftT 1 . -H ht f% ^rs'?nf! ,: F ?r*r 'rfttw ?wfe X <re z„ sy^refass f^?R «n% 
JrfaftrST®T s„ =T Tn |, n= 1,2..., aar ^TcTT airfare? H^TTsff a,(i=l ,2,...5), a 3 + c 4 +a 5 
<1 *PT srfarca w 5RTR I % VisG (i=l,2,...5) aft?: x,yeX % fetr 

(S„x, S„y)ea 1 V 1 °a 2 V°a z V s °a 4 V 4 °a s V 5 (U) 

iff? 

(S a x,T M x)eV 1 ,(S„y.T a y)eV 2 (S tt x,T n y)sV 3 , 

(S„y,T n x)eV i art?: (T„x,T„y)eV s . 

OT5T: srpnff {S„} =r {T„} sr fafST: affaaRir fare faf z =tt% *fsfa<Pilr 

S,T : X-+X affr |tcrr |, aa z„-+z. 

Stfat 2. *TRT fa qf?a9T aafe X 7T Z n SSTCffas fare fa| 37% 

5rJ%f%^ a T S n 3" T„ f, m= 1,2..., rstt F,e(j(/=1,...5) afk x,yeX % f%tr z fare 

f?| afa srfafaar'Jr S,T : X->X a?re | fa 

(Sx,Sy) ea, V^ 2 V/a 3 V 3 'a t V,\ V 5 , (2.1) 

afe 

{Sx,Tx)eV» (Sy,Ty)eV 2 , (SxTy)eV 3 , 

(Sy,Tx)eV 4 ark (Tx,Ty)eV., 

5f|f a,(/=l,...5) ifniicR anRjf^ ^3+ fl 4+ a 5 < 1 at ^5^ t 1 ^ {^»} ^ 

{T„} sfriRT. s af)?: T <pt r^trrir % arfaafkr fi% | at z n -+z. 

(l.l) aft?: (2.1) sicff at rr qffasr aafeat ar a Treat fra gfa affair aa a>ft 
| , ir ?ra afaM % apjare fffa trafe (E,d) <r srftfarert S,T : E-*E % afer f, srff 

d(_Sx,Sy)^kd(Tx,Ty), x,yeE, 0<k<\. 

%?& safe fr afa 5rfhfaar<nt % fsr*a?r mw % fan; fai [1 °i i sfafasor s * T 
sm (2.1) at rrjsr are, ?FirfifPT*r*fV ft am S(X Q T(X), at arprea: y* freast* HHfe 
X Jr srfirfrof S n T m up ar^cfta fare f%? w pn ^5ra ft> T fr aft?: 

0<a 1 +a 2 +a 8 +a4+a 5 <^ (^[ ll D 1 
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W|, wfe cT 5 TT f^TT 

arfwTrtw srJriff sr) fwwsr ^ % fwq #^^r [ 73 sffa Tr3r?g [8 > 9:i gf|g srfsr^w 
nfoTcT^ff % srfgfagsnf % fare fwgsff % 3Tff^?q % faq 3rnr?ips gjrrg wf srwtg fang | 
Ttg f*r% fq sr^jff if %ww q%r%gwf s n ,T n affa S,T % gwwfasg f?«R f%|aff % srfaggr 
WTwr | i wf g«w ffawr wwrfRg ?r wgg f i 

3STf<*T [1] WTqT % tTTWWW q-Rqsgs: % gTW X—[G,2] qR WW Wf^ST TPTfe 
1 1 wfafawg Sn w T n fg*g sppr q-rfawTfqg | : 

S n x=l-{-xl(2n+2 gfk T n x = {n/(n -f 1 )}x + 2/(2n + 1 ) 

n=> 1,2,... gw S„ g T„ srt wwwfgss fare fwg z„=(2n+2)l(2n+l) (n=l,2,...,) 

1 5 m X % W#P fwf * % faq Sx=*l sffc Tx=x I qg W37R Z n -*z= 1 | g| anggft TT 

^WT WT TPPgT T„ wjqre gswnf 

w«= 0 (1=1, ...4), C 6 £[l/2,1) IotjI WW fwgwf x,y % farq (1.1) <p> ggsg 
qRcT I l fq*CT: S n w T„ fpqrfwfagwt gft | 1 

gw |jt gfa wfgfarem srp. wt % fartT gfasrew wwwl 3W gswww ^ 1 

wfa? 3. WTWT f% Pn>S„ w T„ frggWT'E WW qfT%9T WWfe X re z„(n= 1,2...) 
wwwfres fcre fwf WTW wfgfwqg | WWT G % F,(z'= 1....5) gfc x,yeX fg reTR | fa 

(PnX, P*y )Ea 1 V^a 1 V^a 2 V^a, V 4 °a 5 F s (3.1) 

wfw 

(P n x,S n x)eV 1 ,{P n y,T n y)BV 1 , (, P„x,T„y)eV s , ( P n y,S n x)eV i gfa (S n x,T„y) eV 5 , 

a i= a i (x,y), a 2 =a 2 (x,y), a z =a t (x,y), a 4 =a 4 (x,y), a 5 =a s (x,y) 
x w y % q5ww | % 

Ocrewgw x ^ eX {a 1 +a 2 +a z +a i + a^=zh< 1. (3.2) 

wfe P,S,T : X-+X jpwsr: {P„}, {S n } w {T n } % fw<pr: gfwT srfgfagor ff affa z wfafacRlT 
P,S q T grnrgr f?«R f%| |> gw z„->z. 

wqqfcg wtw <g YeG wwwrgr | ggy V «pr p | aflnt: x,y wwfe 

X Jr 1 1 wtwt fe 

p(P„x, S a x)=s v p(P„y, T n y)s 2 , p(P„x, T n y)=s 3 , 

P(P«y, SnX)^ 3{\x p(S n x, T n y)=S s sfk e>0. 



% srpnr 


<P " X ‘ T " y)eV <P,h + e), (P0. • s -*)^' (f , >J . i+6 , 

srhc 

(5„x, 5'»>’)6^ jj5+e)i 
Sfffatr (3.1) % 

(i«*> ^n>) 

ea i( J i + 6) V°a 2 (s 2 + 6) F°fl 3 (s3 + 6) F 0 a 4 (j 4 + e) F° 
a- u (h+ e ) v 

3Tcr: 

P(Pn X , P n y) -{- ^ 2^2 4" ^3^*3 4" 4 ^ 5^5 “I” 

4;f% e>0 jrrrrrrrr |, 3r?r: 

P(Ptt X , Pny)^ a i S l 4" #2^2 +<V3 4" a i S i + ^5^5 

</z arfirargrar {p{P n x, S„x), p(P„y,T n y), p(P„x,T„y), p(P n y,S n x), 

p(S n x,T n y)}. 

3ffi: fotft n % fair (3.3) *t 

P (»„ ,«) ^P(P n U,u) +P(P n U n ,i» 

<p(?„M,M)+A arfsRTcTJT {p(P n u,T n u), p(u n ,T n u), p(u n ,P n u)}. 

3TF5 n ^ q T eft 

p(u„,u) ^p{P n u,u)+hp(P n u,T„u) 

^(1 +h)p(P„u,Pu)+hp(T n u,Tuy, 

sr^rsrr 

p(u n ,u)^p(P n u,u)+hp(u n ,T n u) 

<P(PnU,u)+h[p(u n ,u)+p(u,T n u)] 
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fir*. ffce f mr 

3]«rfg (1— h)p(v n , u)^p(P n u, Pw)+ hp(T n u, Tu)\ (B) 

sr^t %• 'ft SP5TT 

(1 -h)p(u n , u)^(l+h)p(P„n, Pu). (Q 

\fk; {P n } ^ {T n } wnm: P T ^ ferfsjr: arfaflfter t, Safat* e l5 6 2 >0 3fh f%| u 
% faq; a^TTciT^ Ni q N 2 p STT^" t % 

p(P n u, Pu)<e x *mt «^Vi % fsrq 

p(r„w, Tu)<e 2 5?fl «>iV 2 % fair 

3T? JTFT W 

^=srfa^a {AT lt JVJ sfn (e/M)=s Tfa^cW tex, e 2 } 

5T|T 

Af=3rrere>?r*r {(1+2 h), (l+h)/(l—h)}, 
m: 

(A) -(C) +T 5R^ fcssrfc ?f n>N % mn; 
p(u„'u<£'. 

v | sffa *mfe |, srcr: ««-*«. 

sr*ra 4. mqr faPri,Sn?T n aa qf^?r swfte x z n (n=i,2,... 

^rsprfass f?*R f?| 3T% srfirf%^ir f cr«rr F i eG(i=1.2,...,5) sfft x,yeX % faq z ^irfass 

fc*rc wrrT 5rf?f%^or p,s,t : x-+x sr sure | 

(Px,Py)e ai V^a, V 2 °a 3 V 2 °a x V^a s V s . (4.1) 

(Px,Sx)eV v (Py,Ty)eP 2 , (Px,r y )eV 3 ,(Py, Sx)eV i sfk (Sx,Ty)eV 5 , 

5iff a-fft a ,-5ra (3.2) +T ^ I, nfe {P n }, {£„} q {T n } sficrgr: P,S ? T «Pt ^ 

?wr srftTfrfer ^ter |f a? z n -+z. 

wrfer : itrt ft? VeG jRarar | sfrc v fa^rrs^st p 1 1 *na- ^ 

x,yeX I ^ srrpr 3 ^TTRa 


p(Px,Py) 


(4.2) 



167 


% sfpiir 

<h arfiresra (p(P*,Sx), p(Py,Ty), p(Px,Ty), p(Py,Sx),p(Sx,Ty)} 
f%ZTT «ri S^eTT I I 

%tt?t [ 1 2, sriftr l] ^t sTTfer fcrr sit 1 1 

StSw 5. qfe SPtzr 3 spt (3.1) % RfR <r 

3T|f 

(Pn x >T n x)eV 1 , (S„y,T„y)eV a> (P„x,T n y)eF s , (S n y,T„x)eV i jftr (T n x,T n y)eV 5 \ (5.J) 

#' ttst tft srira 3 sr?* Tfcft 1 1 

^ t T c rf?cT : *rHT far VeG JFnTRT I sfTT v faP3ft«?z??t s^zranctsu p | 1 ith ^ 
x.yeX, srJrzr 3 sqq-fer srg^or gq p stt^t | far 

P(P n x,S n y ) (5.2) 

srfspfrePT {p(P n x,T n x), p(S n y,T n y),p(P n x,T n y), 

P(.^ny>PnX)< p(T n x,T n y)}. 
fartft n % f^rtT (5.2) *t, 

P{un>u) 

^P(Pn u n> Sn u ) ~^rP(^n u , u ) 

grfa-zpcriT {p(S„u,T n u), p(u h ,T„u), p(S n u,u n )}+p(S„u,u)_ 

STS: fartft n % fair iff eft 
P(P, t ,u) 

^hp(S n u,T n u) +p(S„u,u) 

^h[p(S n u,Su) +iz(T n w,7u)] -\-p{S n u,u) 

(i) <(1 +h)p(S n u.Su)+hp{T n u,Tuy, 

SPPTT 

P(Pn,u) 

<hp(u n ,T n u) +p(S n u,u) 

<Kp{u n ,u)+p( T„u,u )] +p(S n u,u) 
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fijf, ^rsf <r*TT 


(ii) (1 -h)p{u n ,u) 

<hp(T n u,Tu) +p(S„u,Su ); 

amr 

(iii) (1 -h)p(ii n> u)^( 1 +h)p(S„u,Su). 

{5 n } * {r„} s a T Ff|sr: srfcraPKr frer |, sufaq e 1# e 2 >0 ark fag u % 

fir’T g-^Tciry N x a N s 3rtkc=r ir sn^ | f% 

p{S n u,Su)«= t ?rsfr n^N-L % mtr 

ark 

p(T„u,Tu)<e 2 *r?ft n^N 2 % fktr 

*TR # 

iV=3rfsRKr*r {Ni,N.j 3rk (e/M)=s rfk^crEr (s l5 e 2 ). 

sr§r 

M=3rFsr^crir {(1+2/?), (l+h)l(i-h)}, 
rn: (i) (iii) % Sfcfo? if. *Pfft n>N % faq />( w n- w )< e . 

3RT: n(n>N ) % fkq (u n ,u) sV \ ^fsp V TO safe | SS: 

6. afe aits 4 qfr srs (4.1) % ftr tt 

(Px^ea^a.V^V^V^V,, ( 6 . 1 ) 

sfe 

(Px,Tx)eV 1 ,(Sy,Ty)eV 2 ,(Px,Ty)eV i ,(Sy,Tx)eV i ark (Tx,Ty)eV 5 ; s airs 4 sa 

S?S Tfcft | i 

^qqfcn : JTFTT % VeG IT^HTRT | 3tk V fJT^S^t SaSgFfa P | I SRT 
x,yeX gra asa 3 +r aaafe a>T a+f gq |*r ai^ | fo 

p(Px,Sy) 

<h srfaqKfK {p(Px,Tx), p(Sy,Ty), p(Px,Ty), p(Sy,Tx), p(Tx,Ty)}. 

saqfer [14, aim l] aft aaafcr % stgSR <jxt f%ut art sa>m 1 1 
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srf%f%sfoff % 

?aTaTfaq? | fr cfl'T srfcrfrijRf p,s,T : X-+X % fare faf % 

arfafca % f^cT >rafa srfaaa aar 1 1 fara at srirm if ga sm aa aare faffa 1 1 

st^ar 7. an^rr fa srpma: fraaatcs aa qfata aafa: X qr FT-afaftraur P,S 
?ns snprc I % P(X)s5(J) n T(X), PS=SP sfa PT=TP , aia a F;e(?(i= 1, 
2,.. .,5) a x,>’ez 3 «rr a 8 =a 4 % fatT ^ (4.1) a (3-2) a§E£ ftat | i afe S sfk T aaa 
P,S a T % arafaata aaafass fare fa| an srfaRa stst 1 1 

aaafar : ^trt f% VeG aaaiai | aftT y an farerfaqa 'sanafrar P 1 1 nia a 
x,yeX. aira 3 a?r sanfe an 3T3?re:<n area 

p(Px,Py) (7.1) 

<h afaaRn {p(Px,Sx), p(Py,Ty), l[p(Px,Ty)+p(Py,Sx)],p{Sx,Ty)} 

sn c cf 5>aT 1 1 

nnfa: x *r arrf namar Fa| * re 1 ata> S(X) a T(X) if P{X) sFafq're |, gafrea 

X Jr qa> appra {*«} famarere aftarfan are reant | : 

Sx in -i=*Px 2 n- 2 , Tx^n—Px^n-v n—\,2,..., 

aa (7.1) % 

p(Px, 2 n, P^sn-i) = P(P^ 2 fl- 1 > PXin) 

</j 3Tf£T^fi5T*T {p(,px 2 B-- 1 J Px in -z)> d) P{PXyi, Px 2 n-j)}- 
.'. piPXtfiy PX2tt-l) ^.^P{P X 2n-l> Px 3»-2)‘ 

gret *a;re 

p(,PXin+iy P X 2 n) fop ( Px % ji 1 Px 2n—i) ■ 

^a arret ream % armtsp re 

p(Px„+ 1 , Px„)^hp{Px„, P*„-i) 

^fsrcr {Pxn} qr^ areret reg^re | afa f%ret fa§ z m refrerefare frere 1 1 srfrefrerereT s reta T 
at rearem % amrei SSx in+1 -+Sz sfk TTx in -*Tz 1 f? afafaare P atrel refafareret S 3fR 
T % rem arrefafrereat 1 1 ^refreq 
PSx 2 fj.fi ^ SP ^ 2 / 1+1 ”1” ^ 
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faf, gk?5 cf^T gpTTT 


ark 

PTxyi— TPx^n^Tz. 

«rf| (7.1) % 

p(P Sx^n+i, PTx 2n ) 

^p arfagidg {p(.PSx SB + u SSx in+1 ), p{PTx in , TTx 2 n)> 

(i) [/>(«***, TTx 3 „)-\-p(PTx in , SSx 2n+l )], p(SSx 2n+1 , TT 2n )}. 

$gir n ^ apfg %% "TT 

p(Sz, Tz)^hp(Sz, Tz ), 

3 ig: P( Sz > Tz) =0 i ^ftfaq <7 % sic^^r F % fgtr (Sz, Tz)eV sfk Sz=*Tz. 

(7-1) Jr ^=2 «rk y=Tx 2 „ xm g « arg'g k tt g*n Sz=Tz 
ggfa <HC fg G % 5ic#g? v % fa IT (Pz, Tz)eV ak p(Pz, Tz)=0 

JTFg gr*g I i atg: 

Sz=Tz=Pz 


gg: (7.1) Jf x=x 2 „+ 1 3k y~z V3% g n gft argg Gl sriTt F % fgir 

p(z,pz)=-0 ak (z,Pz)eV jncg ^tgr 1 1 z=Pz fagsr ^tgr 1 1 fgfatT z srfgfgggf P, 
s ak T gg g*rgfks f?gr ft§ 1 1 z argfggtg | g^ fagg grggr aggig 1 1 

sfag 8. JngT ft 3njspgg: >jw fregkif gg ktg ggfe X gg-gfgfggg P,S 
g T sott | ft 

P(X)v S(X)<=T{X), PT—TP ak ST=TS gig g F I eG(/=l,2,...5)g x.yeX gqj 
g 3 =o 4 % fair ?rg (6. l) ak (3.2) ^tg) 1 1 gfg t ggg | gg P,S ak T argfggtg 
gggfks krc faf gg arfer?g f>gT 1 1 

gggfar : gTgT ft P<=G gggrgi | ak F gg gsgg|fft p 1 1 gigg ft 

x,yeX. sfag 3 €\ gggf?g gg ggg^g ggc% 

P(Px, Sy) 

<h srfagigg {p(Px,Tx), p(Sy,Ty), (J) [p(Px,Ty) +p(Sy,Tx)], p(Tx,Ty)} 
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srfcrfcreroff % stpnr 

ftnrsr fasr 3 tt 1 1 37qf?er %crisT [15] ^ ar^nw ^rfennan 

*pffclT 1 1 
4. fe nfi re! 

4.1. (3-1) Jr S„*=T„ 3TT (5.1) if Pn=S„ # ark (4.1) Jr 5=7 ^ (6.1) 

if P=S fr arar ar*nn w (l-l) affc (2. l ) srrcfr an m^n 1 1 tTfakreruff % arggnr 
^fsffsrcr ankr trfkjrw arfVrere®r sriFfir 3-6 fa$w fkrfar % ^ ^ sn^ an mkr 1 1 
^TfTurTsr S„x=T„x(xeX) % m*r ?*r srrar srinff 3 ? 4 Jr Tiatis [9, stir? 2-3] % 
<rfk»rTO l sr^ 5 srk 6 % tft P n =s„ s fix T n x=x,x eX f^%q- f^% % kxj if 
Tpcwnr SIW an tFPaT I I 

« 

4-2. Tx=x(xeX) % m*r f*r sprar ^ sripr 8 fwq - fkrfn I inrzn [9] 
JrJrq- 4 STTcT fell 5TT H3>?TT | 1 

4-3. Jjf? srJrxr 7 ir *mfe X jif n nw ark S(X) n T(X) ^ cpf 

OTsnrfe niar fr eft 5 ? tit % ?rr?R* srfa^rsr §£ptt an | i ?*fr st^r x 

% rtt ; t «nc *rfe T(X) opt frenm STftqfe gf at srinr 8 ir r <r 5WT triers 
srfasrsr |jftt an n^nr 1 1 
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qfsrof sm fsff 3 

wHta *R arfOTRt, artRvft ^stRfqnr qfeftsRT, UTSta (q>o ), gaugv (vra.) 

[ sn c cT-'fiTTO 1 1994 ] 

ttsfrr Jf ^prrfT qf«pff q(t Hr srrfcrqf arrer | ?qr Rtifrpm fqrfpqtfwff, <rt» 
fsrrHfaw, erar rtt° wmx i v* HHf wrfoqTr Sr h <rto fq;faqT??ra- |t ^Tr few | aft 
f arf Sr ^ qrat q^fer qr arqrft Hte qrfmHt | 1 

Abstract 

Nesting by weaver birds in wells. By Satish Kumar Sharma, Range Forest 
Officer, A. A. P., Jhadol (Ph), Distt. Udaipur, (Raj.). 

Three species of weaver birds viz., Ploceus Philippinus, P. benghalensis and P. 
Manyar are confined to State of Rajasthan. Among all these three, Ploceus Philippi* 
nus is the only species, which patronizes vegetation, growing in the wells, for nesting. 

f^T q srRfftrf anarraft Sr anqi| qsrf, qrfqq qq hht tSr qfeqlf srt wtsr- 

X>q®r fifRT RT5TT | I % #?ft ST ffRlf 5RPT *R St STIR 

qq Hmr Rsrt | 1 f att srrc: fsfr qft qiqra Sr fqfr st? 

1 1 l?rr| q$ft qqR j 3 fi Sf Htqrdr qq R*ft srsqrcft ft qq?qfqqf qq qterer 1 1 

mtar Sr ipr^T qfSRT qft ^TR srarTfcRf Ploceus Philippineus, P. benghalensis, P 
Manyar gsqr P- Megarhynohns | 1 f q Sf ft qRRr qtlT q$ft (P- Philppinus) =pt 
faff Sf ;?qft qrsfr qq?qfftftr qr qffrSr srcqqft ^r qqr | (arsff 1 araft ?rt epRsaR* 
fqr*-« vuff 4 ) 1 
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ffrftir f TTTT 3PTf 


srega qa Jr f gift 'rfsrqf ala srsrrfh-rff qqT Piooeus Philippinus, p. bengha- 
lensis fTsur p. Manyar % f afif if ateR>q<g ^ srf % tt spftw qT?r?r aa srqtq fipqr 
qqT | i 

arsqqq sia t»cf qqqft qrMiafaaft 

q^q asqqa Trauma % 30 faqff if 1980 % 1993 ?Rf faqr aar \ 

T^aia if 100 faaVo ir 800 finffo q«p qq? qrat f i na^ma art gqq aa % 
rfTfT 7T-aaqT3J STcff if afar 3TT h^THT | I qfiqq if qR WTT ^f^?TR rT®TT fq if #?THt ST a 

trq* afar % ata if fraR Mr aTg aRTaaf qaamarT i ^fasarat sfa if 1 00?r 500 firaf® 
aT% fair f i TTaraTa if qfsrqt faarf if gaffaqr aa? ffaf | i 

Tra?qra if af a?g % fa faa?r f — qiarqTR, faaat atari: qm % aaf gf gta't 
f , a*n- affaR, faaqTr *taR am: q?aT if faV ft agf gralr i qtaraR ft? qfaaaf trq faf 
Trar^srr^r if faacr | i ara: ?a faff art 'fait faar ^ar-aqiaT %, a% q?aaf if at aial | 
faq% q?afr % arfr 4 ala if fqfiRa aafqfaaT at qqa aT ataT faa aiaT | i af ara ^a 
f iff if 3R7 fqqr aiar | faair aa^rfa sna: agTr qqat, qR§ ai str qaTRt if <rr 
qq ana % a^q?, fraa, jrr, afsfta a qar aq?qfaar qa arrat | i q'miaR faff ?r qgr- 
ag? qf&R a^ate % aa aia if fair ara |, ?aif trra: aa*qfa qqgaa ena % aara if 
aa gt qgq qral 1 1 

qfeqt 7T3T?qR if SRTaat % aaTq at aag ir qfqqq ara qssTq’f I fqqif faff 
qr ’qqTf % qqf qr? qq qf qfqi? f?*R qqf Tfat | l arq: qfarqf 7 faRqTq if faff # qfqi^ 
snq: q?qT ir qfr ^qt qjqf 1 1 qfemt 7Tq?qrq if ft? qfqfrq tiq qlq' gfq aiq | i qrar- 
?qtq if qxqfqqf m qqf-qq^ fqqq'r I l qR: qrqfqqf qqqt, ^qi^qT qt gf fqqqf | i 
3Tfaq;Tq qrqferf Tiqr-qgTTTqTqf % qqq qf qqf I i % qf ^qrgi qfjqqlf % fkq 
fsrq anqiq | i 

f3ff qq qrqfqqf if ^qTgr tsTt qf arg % arrsiff qq qfqir xm | :— 

(q) qq?qfqqf (Vegetation) qT, qqr 
(q) fqfq?q TqqT3ff (Structures) qq i 
^qt ff qq^qfq qiT a{q7qT3ff if fqqr qqqf I :— 

(q-1 ) f bff % qrq (qrfr) qT qg qq qqf infqqf qq ist aft fq if areqtff |t[ 

qfr fqqq, qqr mt qsq tqq Tgq |, 

(q-2) faff % qtq qr qtfT qqf qqfqfq ^ft f <f Sf qq^qt Tfaf |, 
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l^rr^r 'iftwf srt f aft if jfteRfqur 

(3T-3) faff % 3R3R €t^TTf XX Biff tfTftnt * fST aft 35S# w€ 7 f# f, 

(3T-4) faff % srr 7T Blif snferr * pr aft sr*# x^t 1 1 

jsff if ftr^rf TffR anf? SPIT# STT# f 1 ^ T^qTaff % f#f#R RHRf (Projec- 
tions) qR ?ft rftSRtq°r fiRT SPRTT f I 

3T61TJW SrfsRIJT ‘ 

faff # ^arrsT qfirtff % #teR#qTr' qn sts^-jr qx# % fq# ourqqi g-q^or f%irr qqr i 
fafrqqR <fTT# faff, ^T^feff, *5rHT % ij^sf (Mine pits) arrfir qn arq?rlqR f?UT cT«TT 

qq xqf <pr?qfinff qx zrr str x=5RT#f xx *rir ^sff qn ffRlsm im i 

cR?qf##f % srqnx em #t*rqrf qfl bsjtt q?r qf 1 

«TfT»rm rT«T fa^TT 

a sunn % <?rr f?r 1000 faff it# qTqfeqf qrr stsipr fq^r f#qij faxr qqnx 
q>r qtmtq'q qnn »ptt (T-rRoft 1 ) :— 


HRuft 1 


faff aft #©tt faraif sfta*r at# it# 


SRrifcT 

qq?qfa#f xx 

RRTarf qx 

srfawer 

1. 

P. Philippinus 
(Baya Weaver Bird) 

661 

1 

66.20 

2. 

P. benghalensis 
(Blackthroated Weaver Bird) 

— 

— 

— 

3. 

P. Mauyar 

(Streaked Weaver Bird) 

1 

— 

1.00 


2VZWX fr JT| *W fan I 

far f afr if qfRRm 

€r srffrT 

spttr qqr qsft 


(Ploceus Philippinus) if ft xrf srrcft | 1 atR arrfcpff % ^5TTfr qarr faff if #tsrnut 
xfr xxx xgf art# 1 gqxtrK cRtr % ststri tttttr xxt qsft % fsf if nRifRir % 
% fajR crr sfr sarm |C[ fxqqrT fq=Ror fort irirr | :— 

l. tt=t?«th if mmR but qefr 4 sppr aft aRfifa#f xx #ttt% rht^trt | 
(?r*rT 3 ) f^q-if 18 srq?Rqrf qqxqfq ffqt qrf qf qft srnr: fsff (zrr 3 tr *5# #fqR#) qx Rff 
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fak ?? fa fan? nsqfa % fair fa? fa nfar | i jfa % mg? nm: ?n q? fanrfaqn 
nfa f%nr nrnr f i k qnrfnnr far? f — 


(1) Adhatoda zeylianica 

sreSTT 

c\ 

(2) Alangium Salvifolium 

anfan 

(3) Acacia Pennata 

n?r 

(4) Calotropis procera 

3TPE 

(5) Cryptostegia grandiflora 

Sfat 

(6) Clerodendrum inerme 

3T?ff 

(7) Cyanodon dactylon 


(8) Ficus bengalensis 


(9) F. carica 

srsrh: 

( 10) F- racemosa 

IfvtT 

c\ 

(11) F. religiosa 

qtq? 

(12) Grewia flavescens 

nrarmrfa 

(13) Heteropogon coturtus 

gnnnFTT nr? 

( 14 ) Jatropa curous 

Tnnfan 

(15) Kirganelia reticulata 

qrrfal 

(16) Lantana indica 

nn? 

(17) Securinega leucopyrus 

nffar 

(18) Withania somuifera 

3r??sr 


sspr nsn?? % fan? fagrfairr nfafafar (srfasr) ?t??t unfair fag qn ???? 
fa?r if ?nr | jtftfa? nr?? nr? if snnj? fa% if nn? nr? fa?$r ??far ?% fa i 
fa srarr? ??rnr no? % fanmrn |§ nnfn? n??qf? nmfnfaf fa ?snr 86 ft fa i 

2. am: n? f fa tt nfarrm fan?r f???r | fa faf k na^nr fa f i ^Tfaftr 
nq^fE n?fq% nTar? fan? an m? qr fa if fa fanrfaqn ffarT nwr | i nfa> nnf if m? 
f fa Pfarf *f nfan nfa fanr ??: qrrr Bnnsnnfafar fa nfa |, nn: nnr f?if fanr- 
faan =?? fart | i 
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5[7TfT 3f5T7# 5T7T faff if 7t3T7#3i7 
3. f iff if 7 # #%% 77sff 7# ufa, # 37 , 7157# mf? 3# 7g3 % 7#5 tt- 

frcT 37151 g^fsjcr ft# # 1 f sff if 77 # 3#¥ 3ff7#f#3# if t# 7 %t# it# #7#t t## 33 sthht^ 

#t 7 ft %tt 73T # f sff % 3if7 # #t#f 75 ft sw 3nax7<73iT7f 7if33 ft# 1 1 

4 77T 75# 7T#t % 3577 1X31# 3777f#3#, OTSTsfr 77 7t37#77 3177X 57X3X 775 

7>77T # I f # if 77T 7I#t 733# W 7f % 7>T #313 77f 7#37 3771 ft 3T7X 731 5X17 7ff | I 
7#5 ft? if 7X3? 3ff ft 7# #t 33X 3fX 3?3n#X<7 3177X | I 

5. 7#3 ft? 3# 3#3X7 77 #1=3 731 7777% #3313X7 ft eft 7#3T7#77 717: 3177 3# 
7777%#! 77 ft ferr 7171 | I 7% 31771 #f7# if 7717 71 7373 7X77 fteft | 77: 37# 
% 771# 7X7% IT# 77% 777 71777 f#7tsi>7 |f 7X7 7X71# 7X7171 3# 3TX9X#t # 7517 311# 
7f#| (?X7X 6 ) 1 

6- f 9# % 3Xf7 77171 if <3f f5T# 77 77X 7517 77: S331 (Crown) % 'JTX 7X7 7 
#?3% 7T77X | 71#% 7f517-7f?77 771 if 77717 IT# f7X % 7fX7 7 57X51 5177 7% 7 ft I 
##% f 9# if 3#5T>7-7#?77 7 71# 319? 331 it# fTX % 7flT 37 3## 77 7fX ftTT 317: 
777159' 7777% % 9f3T7 #17# #313# 71 #55ir 3# 5?3I7 77 ft 7317 f 1 faff % 71f7 7T7 # 
*9# fSX# 77 #f7% 717: f51 7177 % 77 717 if 7717 71# | #1 ft? 37 7771 W#77 
ffTT | 71# 37137 #391 #31917 f3 7? 37# 7 f# I 

7. 717 ##3% ?3 77f 33377 5X1# # % 77% 9<J3 3151 393#3# 51717 37 7T7> 
7# 771 777 3151 flf % %?5 3# 7735 7# I W f3?319 # 3#3% 7 71# 71# 3# 77171 3# 
5t7T7 % 317 # 317 977#9 37 7T77T 3177T 7f7T # I 

8- f3 79 if 5 # f 7# if #tf#7 17 75nf#7# % 3T7T7T 68 75rif77T % 3#9 77 
fsff % 71f7 7517# if 7t5T7t77 f3571 5XX71 # 1 7T?§ S7# 7f5 37# 77?7#3 faff if 77 
9T3? # 7# 7777 7#77T 7337 f#7T 3X17T # (S17T 5 ) 1 

9. fiff if 3?f#3 77?7#73# if 7##7t f7 7## 77 5775, 7?75X, 777 77T 3r#?7 
gnjuft # I 33#f% 57 7#3# % faff if f77# %t 71fffl 57T5T # 77: # 7#ff73! 7571 if 3137 
if 9f33 f%# 71# | I 

1 0. 757f7 f5T% # 3X151-71777171 717 % 3X7 1T7 f# 7 IT7 3#s 7T7#7t if 5# 
9#3% #7 73Tft % 5# 7f3 (Persian Wheel) % 73% % 5# 77# % ®?T 77 737# 
#7 7 # t 57 fir if 3 ## 7773 Ft 7 ft #t I f3# 917r3 F7771 | F7 331 f 9? if 71517137 7# 
7t7 STf F7 777# | 1 

%H7 51° F 77 77?, 7T» 77177 #17# 57 #3713 7177717 % %t f ° #7° 

7fT7, «ft fT^Xo %o 5713177 3, sft #t» f?3» 3 1 0 # 71 ITo t^7<> 3T3T37, 71 7T|7 737177, 
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finT gn? 

5f° qq-« #?r, ?fo 3T5T spT STTORV | f^ffTir ?{T STSITIPT if 3tfo> ST^R % gfjffa 
fefT i gar frangf % srfer ■sfV # amr sttstr arcar gr^ar | far?ff ^ «rq% faff <n: 
Tfewf a?V ?ft? 3Frf?ftf?rtff an argarteg fegr qaf a> w it ggar # i 
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?TC#»3 ^r^fftsrcTT 

gtfta swf cT’Err ^t^htt fasn 

nfaci ftnw, gnfirnra- snfim n ^ g ran , (no no) 

[ 5TT c n — 3inn 22, 1994 ] 

srrcm 

i?§?r srier Jr inn nr%of soft nfr nisfis tfosnftrai m ^ srnn fire ferr 
1 1 inra sm firi t9 ] grnr 'sfinn % firtr srnn w ¥<r 1 1 

Abstract 

On absolute Norland sommability of Legendre series. By Sushil Sharma and 
Sadhna Mishra, Department of Mathematics, Government Kalidas Girls College, 
Ujjain (M. P.). 

In this paper we prove a theorem on absolute Norlund sum m ability of 
Legendre series. We improved the result established by Singhs for Fourier series. 

1. Eu n iftTOST f {S n } % 3T^JT % 5TM0* ?Tlrfl 

(N, p n ) % £RT s I nfk 

lim t n -*S, n~>co 

1 * 

srsf f« = p~ S Pn-v s v 

v *n o-o 

u n qrn tfsFsrctar t, irfir 


srftraTft i 


2 — 
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si*T? am fasrr 


P» == ^Y~ , ^ t n fnfffsRP *nszr if q-fefs?r ft stot 1 1 

2. *TR7 f{x) ^ <T>5R I fsrff^T 3R<RTST [— 1, 1] | 1 <55f^ % fliRT 

$sft *TRT f% 


f(x)~ 2 a n C„ (x)=EV b (X) 

n-0 

t^T 

<*»=(«+ y) j f(y) c«(y) d y 

(2.1) 

(2.2) 

C„(x), b? f ?rfasf ^|T? 1 1 


'Efszn: ^sf? % ffar fafW % fassrfafacT STIR fas fNRT | 1 


5T*fa A : 


4fe <j>(t) STS fajROT =n?TT 3RRTST (o, tt) 3fk {p„} seWrR, 3R#JTR ST^sfR | 

{Pn—Pn-i} 

anrercR ar^aR | ark 

(2.3) 

n p 

£o v+1 < 

(2.4) 


^ A n-s <R*T *RR t cR t=X <R TifoR ^sf? \N, p„\ *RR*t*r | I 

5f?%s| #uft cr sm? [8] % fsn^r^pjg sr?r>r fas ftnn | I 

sr^xr B : 

’Tfir f(x) *5 fa*R«r =rfa an^^m [l, - 1] ^ 1 ^ £oft 


5 i5+U& r.oo 

n* i * n 

(2.5) 

fa?g * <r an=5RTsr (—1,1) % faq \N, p n \ *rc>5Fffa 1 1 
^rfaRr, ?e>xRn: ark stwittst f cr 

a«3w*r { Pn } 

M ( -^} 

(2.6) 

45 fiRRR 1 t 
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’TOT 'TM D 5 SqiorcWT 

?-Er sttw if frrtr ^?|w *w qft <ttet ?ri«fos Hqwftaai q^ ftr|[ 9] % jt^t a 

spV (2.3) ^qiftn ?rff §g; fas spw | fa 


sfaq : 

^f(x)^s fewr ^rtt aRjTRr [— i, i] ?r«n {p n } ^ m??rfeq>, sgifaR ark 
aigtuR arpw | #?tt fa 


n 

2 


»=o 


V+l 


^ AP n> 


sfr A f*z: | rfsr q-ofr (2.1 ) sn^ftqr ffa| x % sfr^r»m (-1, l) q* \N,p n { 

^fasrqfa ?fat I 

3. srfar gqqfar % faq |jf fai^fafag sfafHisfi €r |fat i 

smfaqm 5 ] 1 

JTfe {p„} sfrc S^OTW 3Tpir I 3? 0<t <27 T % fa^ 5T*R qfasp n, a sfa 

b % fat* 


b 

| 2 Pk e^-ku\ <AP r 

k=-a 

Tsrff A y>icr: | r=[l/rj affa [*] q? srrr * qfr araf^rgr 1 1 

sfafaifiTf 3 ! 2 

qfe {p„} sftT sr^giTFr srprir | wsfaq o <m<v, (v>i) % ffaf 


2 

n-v 


Pn-m 

(«+l )Pn 



sfafaq;T [93 3 

qfr {p n } sffa sr^rairR | ssr % 


<T5T 


ft 
2 
k~ o 


Pk 
k +1 


^ AP n 


Pk 


M 


2 

n^k+l 


_L 

nPn-i 


< A Af-^oo 
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sre? arm fasrr 


g^fa 5 n [6] 4 

0<(9<7t % 

| C fl+1 (cos 0)-C„_, (cos 6) I J(~ -) 

m, » afa 0 % ftfir | I 

HilfiHl W 5 

— e, e^fs^v— e x , 0<e<v/2, 0<€ 1 <it/2 

% 

[C B _ij-i (cos <f>) — C n ^k~i (cos <f>)] C. n -k (cos (j>) 

^ Trj- T ) \|(lS4') [Sin ("-*+*) W-5) + COS («-* + !) (0 + ^)] + O(rt- &)~* 

C„(cos 0) = aJ^“ s j n ^ j cos{«+£) 0— 7r/4} + <9(« — 3/2), e. 

4. 5T?ta OTTfe : |JT f^ia- f 

n-l /P P \ 

{ n-*n- a= £ 

cj-o Y*» “n-i J 

1 n-i 

~P^P^ZT jjf 0 (? n Pi' Prd ( /z ~ v +^) (a:) 

X f_/(S) c n-v(y) dy. 

= 2^P«r x ZJ Pnp v-P»Pn) c„^(r) 

x L, l^r Cn -=+i c n-v+i (y ) } 4v- 

3Tar f ?r 

^n( ^ ) = I * C n (— I)= ( — \\n 
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wpt? fas ^ ^ ^for | ^ 

nP~P^l I L l^-P^^y) 

-Cn-v-i (y)} df(y) |<oo. 

x=cos e, y= cos <j> sq-iNar Ptfir jfm 

1 f 1 *-l 

p I ^ (PnPv~~P j Pn) Cn-u (COS $) 

n r n r n-i J ~i 0== o 7 


(4.1) 


= 2 ? 

fl 


y {C«-iH-l (COS <j>)—C n -tj-i ( cos ^)} df (COS $)| 

c/v'n i {8-Up„)lp‘ l n r6+(cpn>IP 2 „ ( tr-cWn 

<cpnUP\ J BHcpnXP 1 


Pn Pn-i | J o J c/v'n 


ea-\cy„ur r 8 <icy„i O'- t n-clVn rn 

+ \ " + " + + 
JclVn ■ JB-lcpnVP 2 n J BMcp n )IP Z n J xr-, 


•c/v'n 


^TT^TT 


| 


/, < 27 

n 

1 

fdl^n 

^ P n p B 

v=o 

Pn Pn- 1 

Jo 

/A 

a l^j 

1 

m 

z'llPv- 

Ai Pfi-i 


«=o (n-v) 


= 0 ( 1 ). (SPTTPI % STf HTT) 


( 4 . 2 ) 


da ^ 27+ 27 =7 s .i+J r 3 . 2 , ifRr 3TgT r= 

1 T+l V 


L e+<f> 


^ 3*1 



V(sin 4>) n ~ l P n p v 
P n Pn-i o“-0 ( /2 17 ) 


=V(sin ^)i - p p 

i r. n P n -i 


n- 1 P P 

g r n r v 

v ^o (v+1) (n — v) 


0(/>„)=^,(v+l) 
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sitrf ct«tt frrsrr 


Vising 

1 r n r n - 1 


n - 1 


2 


v=o 


1 

(V + 1) (n-vT 


- 0 ( 1 ). 

5 H5T 


^2 = 2? n-V~ 

T+1 * n-\ 


C 8+lchi)l p2 n 
* 8-(cpn)iP 2 n 


(P nPv /'n) 


(4.3) 


X [^ n^r >|(i^|) ^ sin ^*~ v + 2 ) (£-0) + cos(n-v+i) (9+$)} 


+ 0 (? 2 ~v)- 2 df (cos (j>) 


STPTT SR 


^8 * 2 * 1 *^3 ’ 2 ‘ 2 *^3 * 2 ‘ 3 > 

^3*2*2 ^ *^3*2*2*l4”*^3‘2’ 2*2» 


7" — V A 

J Z-2'2'I ~ p n 

T+l r n r n - 1 


r wip '” t- 

8-(cpn)iP 2 n v =° ' Pv J 


x 7 ^^\f(S^-){ cos(n_v+i) ( * + M i/(cos *> 

ST^T ^TTrTT'JT =FT OTTR IT 


Js-2-2-1—0 


2] 

lT+1 


1 

Pn-i 



j%/£] ~ 1 Pn 

P[n) a] 1 



cn ] [fl/2]-2 

+0 2-—-P r z 

L r+i x n r y=o 




=o P S ^ — 1 

n =T+i P r i P n~i (n ■— [«/2]+ 1) J 



P T 27 


1 


»-T+i P n Pn-i 


[n/s]-2 P 

• r — 

Vt=.o («— v) (n— v- 


•DJ 
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tft^pftacrT 


+ o\ P T 2 

L «=t+ i 


1 Cn/sJ — 2 P 

n 2 rU 

n *n-i y = o (n — v ) 


f ^2+1 _^£_ \1 

\Pv + 1 Pv /J 


= 0 




co 1 

£ 1 

n=T+i nP n -i 



Pr 


CD 1 

2 -4- 

n=r+i r n _! 


ts 2 3 ' 3 1 
o=<s (n— v) (n— v— l) 


[p T 2 ~ P * L. 


_2*o Y| 

1 »- T +l Pn~i(P [w/2J+2) 

' / ? [n/ 2 ]-i 

/>0 1 


=0(1) + 0 


27 


»=r« ^a-i 


= 0 ( 1 ). 

ftr ^ | 

Pn P„- x (Pn P °~ Pv Pn) ~&+1) P n _ 1 { P » (&-&)+*» («-v)} 
5T|f 



( 4 . 4 ) 


r 00 

^3*2*2*2 ^ ^ 


r<?+(^«)/p\ n-i 


t+i («+ 1)^-1 1 

. . 2 i/sin . 

COS (n-v+i) 0+fl df (cos # 


- 1 
T +l(«+l) 2*11-1 


(0+Ic.£n)'P 2 a n-i 

I 27 

J0-icp n VP 2 n v=[«;2] 


Pv i.n-v) 


X 7 r(K-v) nI(sS^) cos (*+*) 4f(cos <P) I 

< ■ / 's-2-2-2+/" 3 . 2 . 2)2 ., 5RTRT 

?riri c81 % arjgrc ar«rr srtw wfancor jrt 


n-i 

2 P v ('fiv ’Pa) COS 


(n-v+^)< 

(n-v) 


3T|f t=(9+<p) 
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sraf ftr«rr 


=0/0 *2 Pv +1 |AiM 7^;r + 0(1/f) B Si PjfH 

tu[n/ 2 ] V ^ 1 *V » =[n/ 2 ] 

x A l(^))l + 0 L“r (»-[»/ 2 «l 

- 0 ( 1 W .'I, lAfcl+0 ( ^T- ) Jn | A *=r> 

n~2 / P \ ft- 2 1 /I-2 

x i, ' A «+°( ) , 4 ™ 

+ 0 [^TT) W| ' M “ W ] 

-°[ ¥■ , 2 ,, ' a « M tIttt 1 


5 T=PTt 


/ '*-- o(, ")[i w. 2 ., iaw 


r » l n-j , , 1 
= 0(sin //2)- 1 2? - 7 — T- 27 A<£ c 

L r +1 («+l) ^-[n/2} i 

0 (jj=°( sia j ) 1 =°( *>• 


^s^-a-^oj 27 t— — . 27 |A^dI 

l T +1 («+l) C=[n/ 2 ] 

= 0 ( 1 ). (%#‘ 


sft^r s’TFaR'JT 


= 0 (l/f)= 2 TTz jVj, { ^ 0 >,- jW } 

T +i (H + l)<rn-i l u-Cn/2] ) 


+ 0 ( 1/0 27 faVn p 

T +i ("+ 1 ) *Vi 
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( 4 . 6 ) 

( 4 . 7 ) 

( 4 . 8 ) 

( 4 - 9 ) 

( 4 . 10 ) 


•/ 2 = Z + E ^ 2 . 2 , If 

i p+i 

p SRTc^ ytfo | | 

snc 

J*l = 0(l). (SRrfOT J 3 . x % SPJtfR) (4.11) 

J rB % f%q c„ (cos <f>) *rr fr*?rfafiivr sifsr^T ----jftir ^ f . 

c/V»< <£ <- rr—cjy/n 

% 

Cn (cos ^)=^J( -jfojfcj-) cos {(«+i) ^-^/4}+(« sin 0)- 1 . 0(1), 
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sr? ftrsrr 


sffc 5T Sj^or ¥T% 


3R 


Cn-v (COS 0) {C n — v +i (COS $) Cn-v-i (cos (f>)} 

= ^(^J(sSl) {COS ( ” -v+ ^ ( 0 +^)+ sin (»-v+l) (*-«)} 


4- 0(n—v)~ 2 sin~ 3/2 <j>. 


J 2 .« — 2 


1 


P+i Pn P n~i 


e-(cp n )ip 2 n 

ciVn 


V 

y*o 


(pu Pv P V Pij) 


^(/Lvj -slGnrr) < cos ( ;l - v +^) (0+*)+sin(«-v+i) fo-w 


+ 0 (/ 2 — v)- 2 sirr 3/2 $ 


df (cos $\ 


= 2 s 


1 


P+1 Pn Pn- 1 


re-(cp n )ip 2 „ 
J cW n 



#?TT ft? m=[n/2] 


^ ^2'2-l 4"*^2-2 - 2> 

*^2*2'1 ^ , ^2*2*1*1^~*^2’2*1’2~(”'^2'2'1‘S> *^8"2'2'I 


^ ftrfsr % *RH 


sr 

■Wi-OO). 

(4.12) 

Jz-i-vi 

% ft ft p />=[l(0-$ / 3 . 2 ,2-i ^ pr ^ ’TT 


3T?T 

^2*2’1*2 == 0(1). 

(4.13) 

spfr 

•^2-2*l*3 == ^(^)* 

(4.14) 


^2*2*1 *=0(1). 

(4.15) 


^2-2-2 ST4?K f5T ftriTT 3TT ST^RTT | I 


Ji ^ -4 ’ft wrst: ^ /j % ftft «tt f i 

%$ <R§ srjt # Tq-qrftr |f | 
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% sremci $r sTtsft $r?rm qr *rs*r: 

ort sram 

smitn 5 rt ? 

Tara* ftmm, Sirs itvs 
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mm 

fofaR % faff 97 Svffa ^v R g f g p K fFtf'SJjfa f^tT^ 5TTT 3#f%5T, |5ff5pff % 
«rfr ^^Tr^-^rRTzfr % m«r, srgsrpR ftm V, fa-sre P am fatnfa ?r?ft % wafaft sura D 
3TT fatT jp p5 Spft*T faff *Ff f I fatTW'l'Taf % 25 %fff pt 'TT T% 200 3TC 220 
sftes % crrdf'cr ^ % gra fa*fa* % ¥>tpt *rmi 2 fam tit anfaffas faTafar 
% f%wr ft 5 TTcr f art | fa sftsff sr*rre a* atr pzrer: ^raffa % ena tt raw ffar 1 1 q-fa 
ormf ft snsJ ffaT | fa a* snmf ^ ^ffa faftar srr^^rr wt *mr wp w*t srfa pas: Pfa?P- 
5 ?r 1 1 trewr % facr wfsft fastR % arraTT qr qfetcr qfarmT tit samr afar arr ^nmr 
famt wwt | i 


Abstract 

Joshi effect in halogens under sleeve excitation as a function of sectional 
irradiation. By Jagdish Prasad, Chemistry Department, Meerut College, Meerut. 

Some experiments using sleeve-tubes containing halogens and excited by 
transformer discharge with Sleeve electrodes at various distances, have been carried 
out at constant applied potential V, gas pressure P and internal diameter of^ the 
discharge tube D. Irradiation from a 200 watt 220 volt incandescent bulb at 25 cm 
from the discharge tube, of equal portions of the discharge column with a scanned 
beam of 2 mm, has shown that the Joshi effect A * is predominantly observed at the 
electrode surface. Results have shown that the contribution of the gaseous phase is 
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aaata aara 


Very little and that the seat of the effect /\i is mainly the electrode layer. An 
attempt at explaining the observed results- has been made in the light of Joshi 
theory for the phenomenon. 

faat 5T5T t srt / aT arqq'R | ?arf aaa if firaata qr qfait qrir artfiqa 
«R«ff at \ !] I f?T 5TaR i if qftaaa |taT 5T#rHT aRT I fa 3tr%f5TcT ^FToff at HWT ITT 
aa% st t t arf|a stttst itT 3naara afasftaaT cr«nr ef sr-cft^rar aT ?a *rat arqat if qftaaq 
f STT I i f%-fT3T?T aat % faf*RT sr%5TT if STtaa aaT faq^Ta-atsa fqya-fqva fT3T | ; 3fa: 
*Tf afaT cf^RTTcT I fa qqg tS aRat if ir faat if qftata gTTT STRT if 3?Ra qftaaq, 
srqtm % agarfaa feasra aar % fafq?a sriat % faq fara-ftpa- jfrar xrif^tr i sra: fgfip^ 
srlsff if v3?T"T qfraaat % asaaa % faq, Paasfa aar % fafqjq snnf at fraa sraaf % 
ama srTaaaT at aaa-' % ara ?aaT faqf'na aaar aTfeq— a % ai^r qamg'a if 
aara faasra sf a at qaara qgqrfaa a~ar i 

p 3T?%R0ff C 3-6 ! t qaq ftar I RTta-afatf if fa*a <TRf qT qft ?ff % 
arrfeTt faaaa ft qeq?a atat +^f aar — a/ % asqaa a a/ ^ a^aif^a ?«na % faqq if 
snq soar gt aaar § i sra: aara aqra at rata afaqf if, faf«pa 3t ; aT- jirarta gfqift % 
aTa, afsra ±Ai % fair agaa qftf?qfaqt % a?aifa, q?ga aeana arqtfor 

faar n^T i 


^aara aT aunR aanftaq aar faag-qftqa 5 # v, *1 & *rffa agai fat qt 1 1 
^a a-taaf 3 ’ 41 sar a^a fata afaaf at sara a aat fq, aa/qrsq ara aar taraa at 
ataar a aif% at f«R awat, ata arara-^raate gat at ;gaaa 4.5 irat it srfaaaa 15 
%qt ar -afta aa qraafaa aaar aqgtB arasn aar 1 aaa, aft % aiata art: % tra aa ir 
aat fata at faaa a aat qa aqat aar 1 

1.5 faat atar , l irit ana ®ara at 25 aar arat, atarafa at aat fata- 
afaaf at aga faar qat 1 aa-raq 5 -| qq a'rfaa aq % a^qaaig anga aa % aat- 
qfrq arar, 200 C qq arg-asqt if garaq spaR qtq % qra atf ftaT ’Tar 1 faata % 
afara afqqf at 400-500°C qt; qq faqr nar aar qaa atfaar % apaanra it 5-6 at 
aa aaq faaa agrgrB faar qar t 1 * 1 aer?ara a-g qttqqrar arq 20°C qq sar at% 
pCl 2 =4 fqqt Hg 20°C aar 20°C ar arqta a aratfta % ai®q ara qq a|aR ara faaf- 
aa-aR % ?.zt ftrar qar 1 

faaa a a at at sffaa fiafa if qa ta aarw-q^ aqq if aa faar aar faaif 
1-1.2 tat atf aar 25 aar art qa aatfaa tarfs? at saarar at 1 af sata a^r qaT 



sfteft 7*TTn 77 rjnTT: ffenn 
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■*rr fe Tntn-nnt fifes' % 7in fejrn 7t§ nff 7f aft 7 nrgT 57 ; Jf nn 200 

ms 220 nfe % n?n % cTf^ « 5 t nfsr Jr ?ff ; n?n % nnn if ^ n>ff 5^7777 *ft j 

^mfesf 3 ftr nTrm-^nn % nfe tsi yft tJV 25 ife 77 fern xm hut afhr ffefan fm *t 
n^nn q^-rffe t tst w i nnt % qr fe Jr 577 fift m ^ arr 7 if nnt 7 n nntrn 

2 feft *TTn ffefan f%J*TT WT I 

fefTr J^ffe-nsfr % fern arsro 5 r= 5 , li, 13, 17 inn % nrn ±&i fern 77 
arfaimn fern nnT 1 


'TfouPT cf«TT fsfeRT 

stt^ct qffemli ir nre | ft? + Ai cr«rr — a* % nfenn nffem feTntff 77 nr 
*n% aTcq^r *nffe if nrnr fq nnfe fefeannTTn- 1 1 , 13 nnr 1 7 inff ^ 1 arn fefe-3in7m 
%nn 5 irifr an, #rn fe annrir % snffe 3 ! if air, fenfef 77 ‘srem’ arfenn nfr an 1 
fen fannf 77, arfenn swm ttt sf arn ^ garr nn fer % snin ?> ffefer fen 
11 m ; fnnn % fefefe 77 srmn arfarTmn % nfnTr nnr nnr fen fe*m % fenrrn 77 
nnrn qjncrn nr 1 fen-ansrcm 11, 13 nnr 1 7 inn % nm ferq: fefera % feff fe % 
£<7 ir snnn ir nfe ferns' t?t 75 m fan ; fe 5 infr % fern-arnTTTn % nm, <rg nrnns 
fenjfe 77 an ?n% nnfe if «n 1 feta-amran 1 1 , 13, 17 infr % nw, nsn mn 7 ?$nnn 
77T7 7JT ST STTT gfe aft fensfef 77 sffan ^7 nfe 7ft |?RT 7 77^7 7T, fe 5 ife 

fek-arnro^r % nrn, *rsn mn if arfewn sram nn sf srw fen nn g 3 n nn arjTW fn^n 
fen nT i rfr tV, 3157577 fnnnf 77 71 <tt 7 f 7 nrn 75 fns nfe if qnfe nnn | fe 
arfn^cm nmn ?irsjt 5 f m nnfn if ffm 1 1 srfetfen:, fn 7 f % tw % ^7 if ninr 
nrnf gnnr if, nsn nrn if 7 i c n ^nnn nrn n^arqrn 7 1 % tsf 7 t Tfam 

arfemn nrn wn nff ?r 1 fen nfenr % ?% 7 ?tn 7ft gamr if, n^n nfean % ffeffe 
Tfr fetfer 7^77 ir ti'tt 7*nn srfsrTr nr 1 qm fetn fan | fe nr nn% 3 mmr 

rrnfq if n fern arfEr^nn nnrn fnfe-arTnnf 77 fnnx 1 1 

nt^n nfnnrnf ir 77m | fe nrnf +/\i nm —/\i nwrr: % qfT^fnf ir 

n^nfen gt% nrf|q 1 ^irncrn ttV srnTcm 77 fs 77 cff % fnaf nn ir nrffarn nn if §q 7 fe 
nfe % 7777 ai % nrnf qfnnrn nnr fnf 77 7 *rrn ir fe^n fnnnar | fe fernn % 
nfTTn nrff % ?% 7 ft? ttt nimn fnfen nff 7 |m | nfe nnnr &i 7ft n? 7 % if nfcn^r 
nfem 7pT | [10 ’ 11] 7?^n srsnnn ir ? 7 <e | fe nntn nn-srTn 77 T nff sttot, nn 

t;t ngn ng?n 1 1 fffarn qfemn ^ i nfe nn 77 fnn 7 nr affe i fen ? 7 ^ |, fen^t ®nr©n 
A 1 % fnq sfrnt % fn 3 Tfn [U > 13 i 77 nnn t 

grgf nnr nng'nn n^n feinr % ?%nnfe % nrn 7 n=n 7 srnf ttt rrcn?n |. nrfqfen 
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spntoi srare 


fftR ftteJcTT % ft, 3=^4 fttejar % sT^m % fft fftffte 4ft fftfft <tt fftspnq- 

3rr%3r fftfHs ¥T ft ftp* frft |— m^r ffeft^ 1 1 45 4teft ^jftsf t* sffsrcr 
jnncf % 3^7: 4ft stoi 4>^ft ft hsw | i ft*rr sreftcr ^teo | fsp fftfrsr'JHrsft % nm *rnr 

4ft f4)Tfacr 4T?ft ft STTPT arRR j^q- qftjnur 44 ^/, 4ft fap-tfoRT 4Tr4 4ft 4l=TTT 

ft 3T4Tfecr ST4ftft IT^fTST % ?ft4JT¥ % qfft^ST ft Tg^ft % 4TR1T | I sr«T4, fW4> 

4ft 4 pft ft 5TT c cT 3TcET-?r fai 4ft RTRT W S44T ft^R | f% 4g fftfl3f'4-?5Rfr 4 ft 

ft*T 4ff |— ?€% 3TR<R-5TSTR gftft 4ft ftt ftrsunsr ftt ft*TR?n | I 



l— ^ft4 % sRrftar 1 1 ftftt sfttsr-aRrcrsr % m«r *4*4 % 
5R?r: fft'RR 44 ft? sftsft shir A i «tt swr (4 W> 1, 2 : 4ftftft4 % 
?n«r, 3, 4 : wtftftr % *n*r ; 5, 6 : anfttftfa- % *n«r ; i ; 4.5 tv <rt ; 
2 : 5.56 kV ; 3 : 2.10 kV^rc ; 4 : 3.40 kV qr ; 5 : 0-80 kV 
4T ; < : 2.10 kV <r) I 
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5 sttottr % rtr sro #r anpjsr TOtR #%?# stx r # totot to spptt 
^ t : ** # TOTTf 5 it# % TO sr r TO I, TO RRR fTORfa-R# # 

# #rt# it src^^r rt qf #r to# frofTR rrt sfafa jttor to tot rto Rfa* 

## |, vrft g?RT if fa rr tot# % #r ft ? fr to# «f tot 3tftw ft# | , tototoht 

f%R# R-STTTT % RTOR-STRTR %. fatr ^ #RT Rqr RRTRT# | , RRrfq fqiR ? T r 
RTTT 5R?tR STTOR RTR# #TO TOR RRTTO TOT# % fatr 3RTOR TO f ! 

f® ^ arf^crq rrtr to #rr r ft to: f#=f#s % arcror 

RR# # # RSTR |3TT |, TOTO TOTR Rf f % RRTR Rf^R ?#R TOTOTS to ITOT fTTO | I 

Rfe rtr % rrtottt r rt#to rr % *f to# to tot? % to if srp=r fTOT tor sfR 

** %RR 2 f## RR # ft fTOfTO fTOT RUT, RR, rFr R?R % RR Rrf#R *T% TOTOR 
R# |T #> <TT Rf# RTRT 5TTOT5T RTTRfRR fTTO RTfRR ft TORRT, RT RiR RR gfa#^ 

f, totor % RTR# TO tor # #rr to strtctto % tor tor to, #ai to rto tor |, faT- 

fRR R?T# # |t CTTO TO RTOTRTT Rff f | FRRR R-R# # TO# TO affaRTR TO if TORT# 
RTORJR TO, T#R-TOR#R % TO if TOR TO# RT# TOR % TO? % RR# §RT R%: SR 
fRRT TORT |, TOR f%R#R TO STTRTfRTO RTTRR TO RETORT RR TOT TOT# TORT f TOT TO A/ 
RTOR % fR(T i|TsR TO ft RTRRT#02] |, RR RR RTO9T TO TOR TOTT5 fT TORT | I RRiFr, TO 
TO# 2 fa# TOR TO fTOfaR faRT TORT | RR RTOR 5TTOIRT 5#R#5 % RIRR TO TOR % 
3TRR % RTOR3T qt RfRT |, fafTR fRRRR RRT TO RRTR-RHRRR |, RR; TOTOR TO 
RfaqTRR A* ’T I#RRR % R#q % TO9T Jf ftRT | I fRR fRTOR % RRTq 

rFr qiRR RTOR % q^TR TO TOT TOT RIRR | ; faff gf TO fa Rf^R RERRR R |, RR R^RR 
RR TO RTqtqr TOT 0.5 fa# R srfsjRT #RT Rft ft 3th RRTO %RR tJTO RTO ft RJRR faqT 
RTR | 3ftq RTRRtfffTR RTORj'R 2 fa# TO ft RR STTOR f#TOT# RT RTSTR fTRT | 3th TOR 
TORJTRT % R#q STfaqiRR A i % R5TR # RTRTRRT RR1 C R ft RT# | I SffqR, 5TcRR> 
IRRSfa % RTRR % TOR % TORT % RTTRR % 3TTR-R7R ?T TOTR ft A i RRTR TO TOR |, 
R?gR RSRRR R fR# TRTRRT ft# | I 

#Rqr Rt TO TORRT [14] % RRRTT F> V m RT, RT??T RTeR RTR % fa#RR % 
TOTR V m — Vi RTTR R, A z # TJcrFr, f RR## RT TTRTRfRRT #(pr % TOTR V n - V; RTTR 
# F # ffe R + Ai ^ 1?TO (RRfa F ; R?3TRR-fa*IR |), TTRTRFRR sflfRR RTR % faRTW 
% TOTR Vi R TOR % V RT — A ‘ % 1% TO SZTUcRT, RfRR RR fTTT sRR## TO #RT# TO 
RRfr RfaRR 35# (fa^R'tR) % TORTT RT RiRR | ; R faRTtf, 3TRTR 3rfET#(RR RTR TO 
fafafR RRT RRTO FR#RR, f#R#R TO #RTTT % R?R R TR3RR: RfSTR ft# I RRTTR 
3TTRT# t3] RT Rf FRRfT fa fRRRR TO SJRTcRR 3RTO A* # TOR# % faf RRTRT# |, 
ST55R ^RRR R je Rff |3TT | I 
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sprstsr srcrr? 


fH3T?TT-iTrR 

«rfo <nto l?j*fPrppT % arg;?^ *j5TPrf % f?r^ srrvrrTV § i 

fMfo 

1. ^tfSTcT, %• 3TTT°, arfo ftfe. fa^fo, 1948, 16, 742. 

2. sriNrenr, *r° cr^rr srfa^pr, afro eft., srfq^ ^ Trftrsr” 

tff, ?P?st, «TT*T 2, 1931, 363. 
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1952, 26, 455. 
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1991 spt SfSWT^Ttf 
^factor 3 ssTtsR 


nfoifr feTT?, fcTTjTRT? fesffeim, fHI^raT? 

JteT, rtam I rfeferfe spf^sr, ?m?rra Tr- 

am 

sffcsf 

afara foam, afe?? farnfama? fsrsppj am, *raaT (a° no) 

[ 5TTm— 3RW 4, 1994 ] 

sfta-crar amJr wa Jr sraa afefr? srcrra |, faaS a-tra-ma Jr art % srftw 
aaK-ama arfr faarr fmrJTr a?T 1 1 aara? ama <rc aft i a^t mama 3a maar 
| i "array? mraT ?raf” <*?? “areat? rrsft? m?a” % aaf % ?r ?fr?aa ?fy feft 
f??r? marna Jr (a<r< 5 ) ar-matm ?? sto s??a fen am |, m s? to-to # 
?yar Jr art ?ga ??t?t aarr-am? afr ^tt a?r arm am Jr aarr-mm? ± 5 % % wm m 
?ra ft a?;aT |, aft atama- spt fa-araar % faarra |T?t 1 ?? ar-matat ?? % ftr? 
nta-^cTT a "ara?r°” % way mat afra w ama Jr arm <*?? gg% afa nanra?? Jr aia- 
afafsfrar mrr?r?y ?rar 1 1 ?| a|? q=ra mTarf?? f 1 ^rfe maiaar m a?a |, 
fwa; aaaiaa ifft afafirmr w aafsra ma % faq at, air fta ?t arnTf at a??fe 
mma a|t frar atr 5® amaf Jr ?f? ?f mm? fr fr at mam? w ^aaT?aT % feata 
aia ftat, fmrJr aaa aatr-asr? w ft fern ??t |, aara?- aarr ?t am? w aft 1 gw 
srafsr Jr "*rrrat?aaar aref” tr?a "array? wh ?t?a,” % ?a afasia ?r w ar- 
wrarafy % ??ra ?r sraa sttt arfaa ?tr at tsrFa?? a? Jr am?a mrar 3^ fm 1 mn? 
afeTta! m fo; srma ?t sqmgifrar at 1 1 
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OTISUR, cPTT sfftrS' 

“ararat^t i?' J “srRsrta warn qiff” qan “srRcfcr XTsft^r % tf*ft- 

fr^off *r sr-~W feTT JIITT I “3pTcIT ?a 3H (tf)” ^T ?Wt^T'>T Sfaftafena 

afeaa %^5T “nRfeT aanT 712?” t^an “"aRcfe ~I C 5^ 'PT^f H ?f ?R«rffer SW-aRcr 
|1, H^fr 5 R<°i fr^5T 3-1 qan 5.1) a ffe aft qftafaa ft 4R sra fenaa fia i 


dx 

dr 


O^r^a 


cT^T 


ffe —fc £ 

1 2 ’ 


( 1 . 1 ) 


( 1 . 2 ) 


a^r<5 


‘•^r sri” % ct^t 

dg 


dr 


• — A 1 A. o 5 




<r*n 


^ =k,-k 2 +k. 1 ’, 

dr 


( 2 . 1 ) 


(2.2) 


a<r^5 


mxfw ticket a>t$a % fer ^ff srr KKki aar a am lima *f faq n<t 1 1 

aRmanst aa irt snaa afefer srar (^r) am fen aar |, aatfa nf srarcra 
|a<r<5) aft =aR fen % anr an ft 3r?cTTTn 1 1 ama arafsr if cft?r srfaferr %% if asm 
nff |, aat ata srfaferr at na aft fa-mam % mjfn nff 1 1 ?a mafe if naaraT 
?CT3ET m far ?na> 3TT Tf aifm 3ft fm 3faT afeaa XX % 3ZTT5T an§aa if 3*PRT 
ferr 3ft narar 1 1 


aa: antaRa- ( 1 . 1 ) ( 1 . 2 ) tran (2.1) (2.2) art amarfaa armt me 


x=1 +k 1 r. 


am 




^ — 1 -| -Ar 2 ct*4"(^i — &2) t 9 


•‘mam” % faf a«rr 


a<T^5 


a = l+(k 1 -k 2 )r, 

0<T^C. 


(1.3) 

(1.4) 


(2.3) 
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* = l+(*x-* a )r +k i '(_T-a), 


a<r<5 

<TRcfar g>hf % f%rq i 


(2.4) 



‘'WTSTOT” % ftTlJ 

*re*r (1.3) ? (1.4) rr ^ ^ ftaT I % m<vx Jr (r= a = 3.75) 55% 
fflsft t? 3T Jf =gf% 1 1 ej?t% arr? qrff Jr fiF^rerT sry ^TTcft |. «rf ara ^ ^T^rrenc t?ar 
gr^r srgf?rg |, sr^fcr sft vfr ^fr gfgr | T < a 3W ift t 1 ^ srfonr ^ 

ff^TT ft 5 TTcTT I 1 

"^rrTcfra tt*?!** ssmr” 

-EnTt^Tw #5snr (2.3) (2.4) % qrf ^to: | f% 3nT**r ft ?h^t nfar 3^?t 1 < 

jrarfq- 3nr*n- Jr , rfir ?gcr |, 't~^ t =3-75 tt gg aresnfg fs s^rr Jr <**wr 

| 3rft 3RT ^fft *Tfg *TT gT^TTT XmT | I 
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3'nsrra. *jqrq W'T qqr qfi?? 


Pro;# 


$195 4TT fqiq % ?qE£ |* ;_ 


#o ^ 

qqrq sn^qq q 
qq srfersrrr 

qqf if qrqf / 
ife ETfarqrcr 
if 

1991 if 
srrcq 
giq qiir 
qqTfqq 
qq srfqqq 

1991 if 

qqq g+f 
qi% qq 

qq qfq- 
war 

1 - ITT o q o CfT o 

20.00 

+0.84 

20.84 

19.9 

2. qTTcffq TT^ffq qro q 

36.00 

+3.4 

39.4 

37.3 


^T ifeTO'tl^T 20.84% qq fnHHT qtfgq, g-qfa if qq 

39.9% qq fqir (jg qg--q%qqif ??* 20 ir 2! srfgrgTcT % qW qqqrreff f) srqfq srr- 
0.94% isfr ip qr-jqq +T gqqr if +1.56 tpT Tf-ComT 1 1 qjoiTtqsF qq qg ffqq qrTfr 
® ^ ^ wFfqq q7q if qi^ ^ ?5y=f> gf *Ti |f qqf qg^ qfqrr qq% qTqqT % 

% sr% eg® qferF^r 'iff sqqq ?f i 

'4rTa'i T wfq qqqq % qqqfqsra % ffm if qf enfqq?T ws qqcq q%q |qf | | 
W ^fsftsnr % qq srfhwcr if 3RTC— 2.1% | qqf% 5jq 5T>jq^ Jr q|f spqq— 3.2% ej- t | , 

m sfinra if qjqqq?? fq?rq qg sre | ft qrqq T * T ?fqq % srftr §mq whn* qff 

pqT if qjq T|T qqqr qq 4>T qq?q fif qqRq if qSTq qff gt qqq | 

fq?q 

h “ferrq qfrq? srgqfsrrq qfost’' 1992, 35, No-3 213-222 if spprffqq qqq fcqfa 
30.4.9 1 qff =err qfrqrq % srqqsrq srfcjq q;q feqi qqj qr i 

2. 5 ?” 15 sprif, 1991, <ps ff^qr 40-41. 
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% fatT tra 

c\ 

STf CRT 3T#=? %=> TXSt 

«N V3 

*rf<JT5r fasnn, ^ifrfgsrrera, g tam (ttsio) 

[ srra— 3R^ft l, 1994 ] 

5T^cT 5PT3' % feq q*P g^T ?4TfqRT °RHT | I =#P 

~H-t^ 3r|cr |T s^rrer | m: % fefwmir % frqT tfsT. sisr, 

^rq-T, ysfx crqr % qfTwm rn^er fi% f i 

Abstract 

A general di fferentlation formula for the 5-function. By Komal Suri and 
Arjun K. Rathie, Department of Mathematics, Dungar Autonomous College, 
Bikaner (Raj.). 

The object of t i is paper is to evaluate a general differentiation formula for 
the 5-function. Since 5-function is the most general function of one variable 
studied so far, so on specialising the parameters, several known results due to 
Devra and Rathie, Rathie, Samar, Gupta and Jain, Nair have been obtained as 
special cases. 

1. SrensRT 
*TFTT P3 

Si (f(x))=xn-‘i+i j_ xn _ Rx) (1.1) 

Si (. x*)=(ti+a ) x r i+* 

5Tff ti ff^TT n #WTC? | I 
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( 1 . 2 ) 


g;ft cnrr tts) 

«,I^ & wnra % ff-OT « t * f3^i % 

fl-q»nr 5 TTT fwt firir few w « irnnfia & f* 51 5 "' w, 

tii n r | 1(0.-, Ay aj) n , n + 1 (ay Aj)p 1 
H pg r I 1(J3 j, Bj) m , m+\(Pj, By bj) q j 

n r(Pj-Bjs) ft mi-aj+Ajs) 

j rrS rl c 

2 as 

L ft rbyi-fy+Bjs) _ n naj-Ajs) 

^a,u~ 1 P) ™ ftW-> «> »*>"» *«"'? t *OT4>oa_l P)W 

»,> oa-1. .... «) w ■*/-> »> "" W= m+1 - ■••• ! " Wra ! R ** *? 

1 , 2* £ ^n^pffsr swrc *r tpr g^i«RT I «rk sm* ^ snar *g far | fr 

H.CR5PT ^rnf ^ ffcn | i 

^ q^ % fwcr fRT ft t fSTiTPT cTCI sftsn^ 13 % ?«TT?TT fa ( 1 - 2) % T5T 

$7T 

e£X gtfonn 3rf*T*TTft fft3T | I ar s 


*\<r 


2 M±.ft 

j - 1 J- 1 


K' 4; 


- 2 \bj Bj\ 

j^m+i 


J-n+l 


Mil 


(1.3) 


<t;?r *pt arEJm fisr ft *r Tret 181 % Op*tt i (1.2) % 5tff% tst % 
% arftrarfr qft m?r ar^nr-ap^ i »*rq% ar^r srtsr t ttsU 23 % ar^T fa 


H(z)~Q(z x ) 

z % srjjf 

A= min ( ftL\ 

iS.j^m V Bj ) 


(1.4) 


2. 5m<sr ?ra 

« ^ 

qq^ Jr R-rm* % fact far* sn^ 3T^*PT ^ fUlfar faifT ^»IT I 


(s n ~Cn x'h) 


fr-etxn) {j 


* R 


P q 
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% fat sm^rspr ga 

Hci—X—t— Z^ r;, u; 1)„, l(aj, Aj; aj) p 

B j’ ty)q, 1(1— A— tj+Ci— 27 rj, a; 1) B { 

i " 1 J 

. „ (2-D 

«TfT cr>0. 

3. ^Rfrl 

^ (2.1) f*T5 % f?TQ[ (2.1) % q WTtf % 5<fa4» t 3>"t qf?*nfq-er 

(1.2) *t erfmerr % er«n (l.l) Jr fet nt $ar %f* fir ftcr sn^ £tm 1 1 

=(2tt/)- 1 f $(s) z s II (A+/j— Cj+ 27 rj+us) x^-i-us-i- 27 /■,• ds 

JL M j-1 J £ = 1 

3R 4rr sttn <PT 

■17 -T(A+l-f r ; — c,--f 27 ij-pito, 

n i-i i-i ,_i 

■17 (A+fj— c,-+ 21 T:-\ ~'i)=- — — 

i-i j - i 7 n i-i 

n r(A + ti-Ci+ 27 r;+wi) 

i-i j_i 

sneer safari Jr S-qmer 'Tfenm ^r sram eft ft srifeer q>a (2.1) sneer ^terr 1 1 

4. farftns’ sarit 

1. qm (2-1) t sf? |tr r t -=0, /,•=! a eft ft tafT nt ast sra arer qrftuinT 
anter freer | i 

2. $er (2.1) t nf? |n r,-=r;=0 a m §4 ^ ttsi ar am arer qpmim 

sneer fterr | i 

3. ga (2-1) if nf?f*r f £ =c t - =0 a eft f t tafT i^r asf ar am am qfeam 
sneer ften 1 1 

4. f=r (2.1) t ti=Ti+ 1, q=0 a eft ft aa?r rnf ast ar am am attain 
sneer ften 1 1 


=x x 4- 27 r,- 

i-i 


_«! nx+n 
**pl+n qi+n 
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<0=17 7T5f 

^rm *r 5^: fefsreteTir % ?trt, 5cm % S-<e*pt % sr^^r^r 

$<r sn^ f^ ^tt *re^ 1 1 


ftrfsT 

1. %^?t <ptt Tret, fsRrnr qfore 3RH^rra qfewT, 1993, 36, (2), 107-113. 

2 . §9WH, STTTo 5fto, istaTRPf, tx^o ^o, Phys. A, Math. Gen., 1990, 23, 
4707-10. 

3. fpfr, wm, J. Phys. A, Math. Gen., 1987, 20, 4119-4141. 

4. gcgrr, %o t?Vo <n=TT ^r, #o, p r0 c. Nat. Acad. Sci. India, 1968, 38A, 

189-192. 

5. Jim, «Vo, India Math. Soc., 1973, 31, 329-334. 

6. HTUT, ^to #o, Math. Student, 1972, 10, 54-78. 

7. TT5t, tjo Education (tWTTTrcfm 1993. 

8. TrmT, txiio fr-ix^o fto iftfrer ^rsrstrr* snrj^, 1974. 



Viirscma Parish ad Anusandhan Patrika, Vol. 37, No. 3, 1994 


srh: ^TSRferaf qft sTfeci 

o 

qaiawt Ptwiw, f¥km Praia inrat fka Prsrraw, aTTrarrt 

[ sfre -wf 20, 1993 ] 

srcrisT 

fcwraFa 300 qe ark sTfraat m, aft Prwfr wt srawa k faa sraar raw aTfpwsft 
aft sfmrft a qifkr a^ %, qaka ttarkf, qamaat pr, ?Tf|a Praa, ara fanaTW atara 

aft atari aft wit at af i w|iarafawt aft wrq faw a qar %wt» afr |fr tt at at wak 

karat afr wit fsa % qkw srk maa % wsafa^ qr afr at i 

“ at? sfk arppr Praia aft atari afr wsaara wit akai: 6 faaV aar 2 fwwt at 
sraPft tr^ff%^r qarkf srk arawtkt Sk aft ttarar aft wsawiw wit anrai; 1.5 Prato war 0.5 
Prato wrat war art faa % at at karat aft atarar aft atari aft at^ ft atat afraafaat # 
atarar aft atari % ata at ata Ik ^ art srgqTa aafira ara t$ at t k?g arw fatra 3ftt 
tt#fca ^ataf aft atara; aft akrl % ata art Ik qa aw aaqia qrar aai at aifj|a Praia 
sfhc aaataat ak aft akrra aw atari % ata % aaqra a aaiaar tsaT ar i 

wfai farwt sraat ar ataiakt atari ik aa aaa~T aft aaaaarPja aaaT awa % 
atar msrr a^rra ftar | aa: a^ Praffra Paar wwt far f ?a aft aeaa saaa % aaraa at at 
Prarat grai faar war sr£qa awa afwaaPrat srai ka aa aa^a awa % tr war wfaas' 
ttcii | aafar arf|a Praa aw alia ana ak/aaar q?atafr ak aw rate a ana ara Praia 
% srtraw awa ak/sraaT qafsa qlrat % ?q?aa awa a ata war a;a fraT 1 1 

-• ••■•••• ■ - • ■•■■rr t Abstract ^ » ' it si .r- .. : * ;?• 

Ventricular work of Peart and pulsatory power of great arterial trunks. By 

Keshaw Kumar, Department of Anatomy, Institute of Medical Sciences. Banaras 
Hindu University, Varanasi. 
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%SfPT flTTT 


During autopsy wall thickness of ascending aorta, pulmonary trunk, left ven- 
tricle and right ventricle was measured in 300 human adults who had no history of 
suffering from any cardiovascular disease. Measurements of great arterial trunks 
were taken 1 cm distal to their commencements while ventricles were measured 
midway between the apex and crux of heart. 

Mean thichness of wall of left and right ventricles was 6 mm and 2 mm while 
in case of ascending aorta and pulmonary trunk it was 1,5 mm and 0.5 mm respecti- 
vely showing the ratio of 3 : 1 between wail thickness of ventricles as well as great 
arterial trunks. But the datio between wall thickness of left ventricle and ascending 
aorta was 4 : 1 which equalled with ratio between wall thckness of right ventricle and 
pulmonary trunk. 

Because arterial wall thickness is directly proportional to its pulsatory power/ 
work (Keshaw Kumar, 1988) therefore, it is concluded that during each heart beat 
ejectory work of ventricles is four times greater than the pulsatory work of great 
arterial trunks while the ejectory work of right ventricle and/or pulsatory work of 
pulmonary trunk is three times lesser than the ejectory work of left ventricle and/or 
pulsatory work of ascending aorta respectively. 

qw q^sq % tTiftfos (q^Tsrqqt qrq) % qrqq q*n fe^q qr srsqqq 
fen t tftqqfoq q«rr q%n [ n % qqw qrt arsqqgraqqt (qqfsq qqtef) % cqrq n«n qqq % 
qnr % qfe qqnsr q>T fedsm fen i ^fqqqq' 3 ! % q^Ttrqqt (traftef) anq ar^ srqfqqT 
qft qrrq q?r qn qvrq fen i % qfqalq nqFqqf qft ?qq?q fen qrt q?fer fern i 
5»nr srqFqqf t ?q«rq % fqqqf qrr foqT qqr qnsq nftq qfr qqqT # 

q*qq srsqqq % fqnq sro Tqq % q#qq qq# q*n q^rsrqfqqf % ?qqjq qrrq 
% g/qqnqqr qsqqq qqr qrq sfk ffew % srsrqq qn qff qqqT qrfe % qfeqjfe ^ 
sferfet fen qqr qfr sfer qq: ferft snq qm qff f%qT qqr 1 1 

ntqqq srfen 

^nmrqr t/q 300 sfte sqferqf qfr qfr feq't qf qfr ^qq nqqr qqer qrffqrrqf 
qfr qrqifr q qtfer qfr q, qqf%q qqfef , q?q'TqCt § qr, qrq fqnq qqr qrF§^ fqqq qft 
qtqrn qf) qferf qfr mq nt qi i qqfeq qqlsf arte q?q'rqfr qfl q/qm qft qfef 
qrq fqq q ^r% qqqq q qqt q?qtqfe qfr ?Cr qq qfr qf qqfqr qrq fqqq ark qiFfq fqqq 
qtqra qrf qferf qfr qrq f qq % qqqq q«rr sF?q (Crux) % qsq fq?g qq nt q| i 
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1. «rraf sffc 3if|% fnm 3 ft stera - 3ft ifteTt 3ft ’ts’rr jtr irtst: 6 Mto sfR 2 
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3TRcPT 
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HTTIST 

ggrc Sr gfaf €t 2700 srsrTfaTTf mg | fggSf & wrw Sr 233 qrf mgr | fgqg 
Sr TT5T?grw Jr 29 srgTfagf gig 1 1 Trgfwrw Sr fag% grar 13.80% ggrfggf fT fqqgt 1 1 
#Sr g> mgr^ng Sr g*ft mr^ gfq f*rg% | q^g; qfeqr gwr ggf TTg?qR qft §gwT Sf gfeoft 
Ttg^gR Sr srfsrg? srmrc g«n msgr w gfq fqgg 1 1 qig^qig Sr sfqf % grt Sr ggqr amr- 
fg?grg gqfgg' | q^g qgrfqT Sr ggqg #§ sttetr wff 1 1 

Abstract 

Snakes of Rajasthan. By Satish Kumar Sharma, Range Forest Officer, Arawalli 
Afforestation Project, Jhadol (F.), Dist. Udaipur (Raj.). 

As many as 2700 species of snakes are known in the world, out of which 233 
species are confined to India and 29 are confined to the State of Rajasthan. 
Rajasthan contains 13.80% poisonous species only. Though snakes are distributed 
in whole of Rajasthan but its southern part is more rich than western and eastern 
parts both in number as well as specieswise. There are so many superstitions 
among people about the serpents but they have hardly any scientific base. 

wwr wrrf qft 2700 srgrfgqf gig |t l3 fgqSf wnw t 233 srgifawT qiw) gmr 
fra i srEgqq Sr Trgwrw % gWtfep gg Sr gfqf % fqgqor trg 3 tr q^gsrr gw gsunw 
fen wut | i TT5re«rrg % gaffes gg Sr gffr % fqarcg m srbt agfar fegra, 
ggrg [4] g«rr tfegf' 1 % qrrg Sr ftw 1 1 
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2.3.6 Eryx Red/Blunt- " ” *mta 

johnii tailed or John’s 

Earth Boa 



3.1.7 Lycodon Common Wolf n ” strt^V 

(Dipsadidae) aulious Snake 
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5. 8 (2). 2 3 P.Ieithi Leith’s Sand - ’ 

Snake 

5.9.24 Ahaetulla Common vine or 3W *FF<T ” 1ST SFT^FferF 
nasutus Common Green 

Whip Snake 



6 . 1.25 Boiga Common Cat Snake — “ 3 TT 3 TO 25 

(Homalopsidae) trigonata 

qsrifroft 7 . 1.26 Bungarus Common Krait _ f<pfo T «r 2 

(Elaphidae) caeruleus ^ 

7 . 2.27 Naja naja Binocellate or stfTWr rTPT ” spr, 100 + 
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softer f rr smt 


stsrrr star qar RRR?t RTftfJ'RfaRrt 

srfgrr stsrrr rtr^rtr 1980 =r 1993 rrt 1 1 rtsrrtr if rr? qrTqrt rtr 

(100 finfro Jr 800 finfro rrt) ftdrt | i srtrrT rrrrtrtt rFr^-rF^r Jr RrR-'jR fesrr 
Jr ftrrat r^rT |f -037 it imf Jr arcat 1 1 sRrasfr % qrfl^rr Jr aa-skR w g-srr 
1 1 Rff aa?qfa-RRRRT r§r rtr | rrt 7 # if tarat 1 1 arTTaaft RRRRTRr 

SR rFsTW if 3rFsTS>RR >RRTa | cT^TT RRT S?T R^qr Rf^T qT IRSR atari ^*T5I: ^THTcft Rat 

'STTcfr 1 1 Fgfrft f^r^r Jr rtr^r 3na ^Rrfi srt RRTfasr sat atst 1 1 rtrij srtf sa 
aarafR aa qrR aia | aaFsr Jra sr^T^Rt if qaafr aa sir rtr 1 1 rFspr smaaf % aaf 
Jr 3 TRHT^tq- sRRfcr 5 pp- | aaFs? RSR r*a SRft TRTSRt Jf Sksrta aSTsFa STR^T | I 
Rfsrafr 3RR5TT if aat-arJr qa srRT5rsff srt hwt aFas; | i w aa Jr 800 faat° gr^r rrt 
flat | cTSTT aaf SR RSJ-RRT 3RTST | I TTR^TR % §T ^R Jr SRZT-STTRraTf fflTTR if faSRrRR 
saaaraT sa saTa | I 

asaRa srfeiT 

nifi sr aqfrafa aia-m a# ^t=t str % i%cr hr Fama aar srt Fa araf am 
aak at faar saraR atara % ffaf s>r saafa Fsrar rrt 1 1 Frrt aark: aTara aiir fkf Jr 
ara |WR?r Far rtJt | (RTrfcsa) , ^fq- 8rs§ ^ttst ffJr f ®tr: araf if ^a sra aft aaa i 
RR % ?kR Sfaf-aRf FaRT kite steTRf %■ ffaf Jf Faf RTRf Rrt SSTR5T FsRTT RRT RRT 
^aaft afSTa s?f af i ara ft afsrf aa fasr sra irk at arM sft *rt aaf Fstrt rrt tra 
Rfl afara art af i a?s?f q-^ jtJ rt asn^rRl Jf stir FrrJr stt ^?r | er«rr §ar kJR % ht^t 
q>T 3JSIPR q?T% Jf 5fcT rT^JT^ %S ffcf f (?im [7 > 8 3) I %cff Jf *fT ?rf ftRT IRT (W [9] ) I 

RR-'W, ^R RR 3TR ffR RRTk % St % Rl% ST^RR RIR fRR RTff | I f ftr if faff, 

RTRRf fTR RSf-RTSfi Jf RRR RTff || SRRfaR fqjqT R4T I RR FRRR qff FrFrR 'ftaRTTRiaff 
Jf ffsff qff 'rtFrr k q-F^rff % r!% Jf ?ft FrFrr % rtr rr| F^R rr i R^r-R^f Jr 
Rtr rk rR rt rr| fqrR r^, r^t % 5rtrTr ?ftRf k f^rarr rr ^r Rfff % rtJ: if FrFrr 

'RTRRR'fr RRf # Rf I 


qf^RTm rf«TT f^%^TT 

arsRRR % ?Trr FrFr^r rrrr % rtr sfk q-^f r% i F^^t, %rrr rrt f Ftrr 
% 3Rkf qfr rtFrr r;tr trrrtr Jf ?rfqf qff gRfRRRf 1 RRf ft rtr! 1 1 

SRgR 3 TSRRR Jr RRT JRRR? ^RRTRf % Rf ?RR fRT | F? RMfRTR R Rfqf 4 R 25 
SRTfjRT fRRftR RRT 4 FRR?fT RTf 3rTcft | 3TRTR TIR?RIR Jf qiR 3)T% RlJl RTTf Jf RIR 
13.80% RRlfJfRf ft HTfJtaft | I 
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RUFRU Sf Htqf UT fRRU 

TTU?«TR IT HT'ff UT fRTCU RHU jqff | | q-f?=?jf[ tp pf RURTR if Rq'f spf 3R 
STUTfcTR pf TTSR ffRRt f USTTU 3rf«mf R^rrgnq- if U %W Srfsr^T STRfRrf faUcff I 
^qff *RR ut qrraf ufsru 1 1 sfuart rurtr if ttsrjr, 3Rrp, faftfr. spp 
5r«rr rtrt?t if Rq'f u§rzr 1 1 ?q *tr Jr *r^nr rt uu |rt, URR-fufqgR fRT ur 
sruRf ut srfsru ar^f u |>r pr% rru fr *t*r f 1 


urcut 2 


RUFRR % fefipR uu! ^ qp - (dominant) uifRff ur fuq^or 



W sruTffRf 

qfruuf uu 

qfFW UtgRf, RqffqR UTUUTf, HfRfuH U«TTf, RUT RUT, 
qfUH 3?Tfe 1 

p? em* 

qpRTT qiffRf, RRU *pf*W, UTUffRUfR %RTfrpugT, 
UtufsEtfqH fq?%SU, rqUTlUtfUR srIr, TT» Sl^fw, 
RfR HlfRJRT, RUT RUT, qfUU UftifRT, 3TTfu 1 

RfeTRY 

fcRUfR UTfuTlf, <TTf«R Ut?fRT, qfeu UTfutsk 

STUTfRTt, 3T>fU*Mu UTRR, qPRRfT RTUTR, 

cmuteHT, uTuR^fqu Pt?%?t, ^uu |ur, i?f ufuu 

q|tJ5UT HRU, r|R RfJTRR, fRTTT, HRfURT, RUT RUT, 

r| qrr T^urf, qfqR %Mrt snfe i 


* pff RURTR if UR RRR FSTR. URtp if STURT UT *TER ;qf?ufar rftcf | I 

ufsrut ruftr ^ Rqf ur % jrarfcRf arfsr^r | ut qucfru p ?h stut uf thr 


q?Rft I I pf TT3RUR if UUp fR^r if WIf sfTR % TT*T utfR d 'l ^fl^ f Ut 
UR q«ft % RWT TT 'RtfT RJTT | fsRR Rq Ut U %UU lUtU-Uffu UT qUT 
RRRTT |, uf?U -sftRR |u qfsRf % fufsTR URRT UT Ut UR RRcTT | l 

ttufru ir rru uf etaRTsr 

ftupr tu % uu srtr'jfr trr if Rfau | tttuu ut rrr uutut grat 1 1 

cRU UT arrow RFUf 3 % fquR | : 
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ScftST fTTt 5TTf 

HTt’Tt 3 

gttg % gmfmp gTSST gfa Tm 


a>irfa 

TT^T 


I 5 6 ? 

1 

To TTTtf 

7234 

488 

2 

jgmg 

2274 

62 

3 

gsg g%?r 

1612 

20 

4 

TToftTT'T 

1426 

62 

5 

ggt srirsFr 

1351 

84 

6 

%tar 

1142 

361 


(^r 1969 % | gft ^rttf [4] it mtt fair ^ 1 1) 


TRt«rR if sresr *t shitr sfafat trsrRTR if ftcft | i ?g% 

faRfafecr apror f : 

1. ?faofttT5Tt«rR if =QTT ST^T^Tt trsf ffatrRTt arfsaTfra' srfspp ffSTr if firaft | I 

2. ^tf TfTfatrsrt sfsfat TR^^TR if TFT ^ | I 

3. Tfa’rt TFrFTR oRSTTfir (Tribal dominated) w’T ^ | irff wfa, s!T*fl"t, 
’RTf^HIT, 4>«ft<ft 3TTf% ^Tfirat SRf if fecfft ft tf t|t | I ^ff if Tft % TR-TR af 
T?*rtf t fef tTTT amt tTfKiff =pt TTTcfa Tgit | I 

4. ^feFroft tT3rt«TR if fam graft gggrfagf mg: ar^ft ^ft g»r ft tgcft 1 1 ^r 
sife ir ■ft armfa ^t smm m^ngm tgcft 1 1 

5. sfeoft tRrtatR % gar ararft, arggg 3g*r, gig mf? % ^fttr % g^r ^ tftgf apt 
5rmfeff % rtwt gggi% t| 1 1 mg: graft if tifk apt gftt-fef gg-g?ng fgsprtr 
ftRT mm | fag% afgf Jf gtff apt ft^rftr m ste mg ggt ft?f % «prot gggsr apt 
444R fRt I I ggt gt |t-gtT5T % gfgf if fggsft g|t <Tfg <TT% % apROT afsft % 

Trig if arggg apt gpgrg gtgt 1 1 

6. gfeoft ti«tww % mfggTtft tgmg if fast ft% | 1 armgf if gatr aftr gitmf gft 
ft% Tt ’$(fg Tt ft aft mat f , fag% aft? fiarg if % tlfa if faNtof apt% 
gfar trrff % ftraprt ft mg 1 1 
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7. aftrat aTvaama t 35af-ma? 'TfTfT rT5T ft% % armf m anam 3mm | I STFT: am 
afta aa if *Mt aa^ftmtf amr-aft fg aat 1 1 aaafrmfr it atmf ma: ^a? 
atsa ir m am ftart | ftmir aaif ft ^ mm aft fomf %?tt it# aaaost if ai 
aria it fiafar an ^atma amfta? m% it ft ft mm 1 1 fair frisar it aranaaT 
a? mart | graft* amat £#t ir ati mkr ftir ir mit if a? afa anit aft ir m*s 
ame m mir | ## m? aair m?rik nan T?ar aari ft mar 1 1 
Timma if ariaa % ima ark gran % ama 

arm ark me akr afrit % akt | aar afrit & ar -a?Ft aft %mr arm 1 1 ara sttt 
grit m% vx mita aan if ata> sara an sraaa m i ww if afrit % ?ma arm arir 
fafiana? it mmet, atm, ritrnit arrfa mm ir mm mm 1 1 a mnrita fafianar mat if 
mtm art aftrm an iraa aruat f, amkan: ark snm-iit ar* fan aantir 1 1 aft mat it 
rita aft nftraf =aaft me a>?at anaft | eft mm mm | ft; ait fan aft am | m me Tfr 
1 1 irk fin't mT mkr mt qfamr amaftn anaft | eft mm mm | ftr aa rx an ft 1 ? mm 
arn TfT 1 1 maamn if, maart q-f^mkt am if ritnrat mt afrir an %am mm mm | arm 
m<Tmm qx anit ^sfVkr^f naif mart 1 1 ^ | ft? manr ftfttm mm %x ni ritrit an 
ar fan nma air 1 1 ananar ?aTa fararit srarar qm fajanrim |, ar?m gftara 1 1 

ftr^TT % srare-sraT? arm amma gfamaff if aftakt frir % mmm«T afftt if %mn 
an ?r mrt | arm ar<r?9r % mtfmmt ^?t anr 3mrmar ir m qrx srfarfmr ^rft ^?t nfan mmsft 
m% m*ft 1 1 

n>r?5r apt ns^Taft ir % fmq a'fsr'fr marmR % mftmaft mt*r mar afk mt m 
afmr ^fir qx nfr arfm? im ara m mmfr m sm mmar ^r ma ^ar ^a afar? ^an 
| farir “^rnarr” ^?t mm 1 1 mamf arqarasr nff fra aa ma: ark if rnair m afr% % 
mn ^ «ft mm mrarr f i ?arir armmar ft ara ??r apt amrrafr if mfr anaft f mftft? ^ aa 
at =aTa a? sa if aaaa afa fea # f i 


ara anmat msrfmrnar 

aTmma if arfaf ir amaffara ama? armfmmar' f fmrif m ftaa^r mrtr 4 » 8 r % aagar 
ftrm f i f ^ maafta aa a=aftrar armfmrmar ?a ama f : 


3rmfmmar 


amfta? a=smf 


l. an% arm ^ arfa arairfaair 
ft% f i 


a? araa aft f i aa m fta ^ aftf a^msr 
aft f i aTmma a famr aftr ata ^ftrt^ 
am maa ara afra ak atm ft: mr % f 
fm^ faafta ffar 1 1 ara mir aa m arm 
maa is airst aa m ftm f arm faam ftm 
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HHtH fHR HHf 


2. hh^t hr hh hr hth hth 5r 
fagH ftcf | i 

3. fHHJHt'H H9T % HTH HH$ 
(arHf'HHT, Pthr) % h^ 1 1 

4. fewtRT HW % HR HT% HTH 

% h^ 1 1 

5. hM % HH H ft% % hh?t *f 
HfeHTf ffcft | HH: I?| HR 
HR HH Ht HtfH ft EHHRT 
fHHFt f? JR fHHHT I I 

6. Hff if % TR> HTH H?T HTRT XX 
fHHT HHHT %3T I I 


7. HR HH HRH HTT^T Hit H*HfH 
3H HTH Hit 3TM ?f affaH ft 
HTHt I farHH fHRT HTH HR?t 
HT% H?t Hff H|HTH HR 3RH 
HTHt Hit Htff HH HHHT %HT f I 
3TH: TJH HTH fHStHHR HT?T HTH 
HT> HHT HHT Hlff q Hlfe HHHH 
3TTW H affHTH HH G H Ht STHH 
|HHT HTH HfHTH Hff H% I 

8. 5T?T HiTHT HTH TfHT | H^T 
HHHTf HTHt % Ht% HHT ETH 
fHHHT | I 

9. HH?T HTH % 3% |t HFt HH HS 
HH HTHt I I 


fHH%f®Ht, Hi^fHHt HHT ftHTHtfRISt fH % HR 
HTH: HH% ftH I HRg HHt fHHftH | I 

fkHTHtRT HH HTf^H % SFHHH HTHT | HHf% HflT 
apjRHHt ft HR TThRtST HH % HHRT | I 

fen ref tRC HH % HTH sftf ft HT?t % HTH «ft HfH 
T3R HfH | I fH'H HiRT HRR ft% % HHRH % 
HTH % H=5% Hff ft HTct I 

HTHt HTt fHHT HH HHH H Htf HHHtHT Hff ftHT I 
HsfHHTH % ftTTH ?H% HH g<H ft H^ i 3RT: 
3RdTfH5HTHH5T Hff HRHT HTffir | 


Hff ! 3THHHT HTH HTRH % HRTH HH% HTtflHtH 
spt H?ST HR^t % HHH HH 'SZ HTHt | fHHft HHt 
STHTFh HH fHHftH f%H HT Htf sft HTH HH HH 
HH% HTHt Ht 55% H>T HHTH *$X H^HT f fHHH 
^HHHH HTHTH ft HHTHT f HTT HH^ HTHt 
% ^HTTH Ht iz XqJ f I 

HtfHH HTH H fHTHt Ht HHJ HT HH H4T 

HfHT f , arn HH? Hf hhh; artg- % hth^ n^nt f i 
ifcg % hth srt^-Hft arra ht jnnt hhht hr- 

HftrHT ’Ht ^Ht f I 


H?H HTt 3HT ft ?HTH HH fHRHH HfH fHH HHT 
HTHH HT^fH H*HH Hff f I HH: H?| HHHT ?HTH 
HHHHT Hf HT f I 

SRhC HH HTH HHHT ?HHSTrfHHt H)T | I HTHt 
% HT5 Hff HHHt I H?Hf % HHft HH HHifT fHH% 
f , H HTH Hff I 
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10. sfq - §3rrcf srs ss sfffer 
sfft | i 

11. srq - f sr stsT 1 1 

12. sts s?% 1 1 

13. ITT eft fSftRSSt Sff I 
Sfi ^Reft I eft SgR SSST 
Sf f 1 1 sf firm ft *fens 
*F> Weft I I 


^eft^r srrPTsff if fr^ffa=fi spj qr®3ft qft fteft 1 1 

sifer stfer f fr, ^sqr, sfeqrePf, sfa artf? 

STTfT^ % SS if eTST | I SSR Sf cf RS SET 4t4 

Is ^Sfkiei ^ t. S fi wf% t ?S R sfteT 

ss% fs^ srr 1 1 

^eT: STq' S?S SfT | 1 f © fSTts SR t*S f*T 
% ®STS SR3R |ST f5T XX qf|S 3fT% | | 
S^SSS: SSR SSTS St STfeR qft ft SfTS % W 
if SSITS R SSeft ff | I 

f 4ft Sifit f S ST SRS | I fS JS % fest 
4t SIR 4 fel Sff fteTT I SRT ST fsfRTT ST STS 
S|f fTST I 


14 . SS 5 sfen (Albino Cobra) 
fest ST 3#3T fteTT | I 

15. SR SStS gSSS SRR | I 


16. sRwRt n’tf Rfs Jf sfe 
% RSTS if SSi I I 

Os v - 


Rm if tsfsFs sss st sst fts % srs ss? 

^nRT sst eRf sr ft Ret | % sg^R if gs- 

g# ^rfteT sst fts 1 1 

STS RfT STST % S frit % SRS Rg-sfas ssfs 
eRS SfW Sff SS STST t f fi if fRR SIR Reft 
gfir STR ST ft sit STSTS ft SSeTT | I 3TS: Sf 
TT^fteT SR ST Sff RRRT Sf?S STT gRT #?S XX 
SSS"t sfts % STSS Rn ft ST ^S STf 4 T5TT- 
gST RTSTST | I 

SR TTfe 4 SRSt STR^T R fsRT Sff ft of I 

rststs st sff wts Rf its ft smst 1 1 


TTRRTS if STSt ST STSTS 


sr % sfe if s %rt 3rssf ssfecsf if sf?q? srflrs«s fsPser stsf s st *rs, 2 rs- 
fsfRS 3T?rrssr ssts rt 4 fsss'r 1 1 snm stst qft fr rt, STst r sr 4 
SRif % srsrs Ref 1 1 Bts-qrs % Ir s sss xx sst sts sr=pr ss ssrt q?R fen 

^ C\ S9 

«nsT 1 1 si srsf qft stR % qsqft %x s sr fen rst 1 1 sssr, rt% srs str rt sfsmr 

TT3T?«TR if 5ns: eftR 4 SRT RR | I Rqft-RRt ?S ^TS S S?|q> ST STf Reft | I 
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ht*t srifirsp snqqrasT srrc: *r$f ttttt srraT i *n*r <MV % for ?rTir-?^ ? 
Tt %m stt tram 1 1 wfe Hfcrcfif *ft mtr 1 1 tt3r«ir 

^ v qy pg «n 1 % % sft*r sirara »rnff % ^t»t tftqf q?f q>qjtf f mn srfjt 

<* srJir srr^ ^r 1 1 *m <re*ft % araraT sr f q faraf if m*r % snmm araprc mn 
rgffofaq tft qjratfaifif ?tti ®Wf *t fetnif ®icT 1 1 *T*rtfa% % tts * 5 * 3 * st^ if 
iTqr qrft q;T tnq *ft ^T mo I I 

qfwft TOW if sWf % ^TcTT TfRTm SRt Tg^ ^T gfcft | I ^ff TTSTtmT if 
«ra*c fair if ^raifair trfqf qft f® tnra q®5f % srra am* qftiffam, trftrarT, % qqf if 
ftsRr w^gft % qfrar % srra-qre ®tf %rf 1 1 

qrawrc if *jg®f (Rodents) qft snrcV tretm 1 1 TrartmT % *re if artonfa 
5T5TTf?r3ff % ^ I «ft ?fa <WET«ff ^nft ^qtTT'T Tgmfr f I sra-tTTFT^ if %?RT 

5fTfT JftT qq qq;sr<q % 5RTO «T^t f mfa frfa-'TTfTftq'fa'fit 3F5T if TTfd^ra % T'^ra* 
fcijmq? qqj q| | 

f^?rcn-5rm 

%nqr fafara ttraf qft qfmmf % fa<i sff Ttgtrtr fsg^T, «ft %» tft° ifrqsT, 

sffo rrqo 3TRo ?qTiff 5FT «T|cT STTWft | I mt fa*TPT TTSTtmT % mt trsff Sffsraifaqf- 

qramfoif ^t *ft snwff | fa?gfa str srwmr if aram trgqfa fern 1 1 

famft 

1. 5 T 5 T, 3nfo Indian Turtles WWL. Calcutta, 1985. 

2. s|T^sq:T, stt^o. Common Indian Snakes, sraTsra frafatPT ffamn fafai^, 1978 

3. famr, rrq 0 , Fauna of British India, Vol. Ill, ‘Serpents’, 1940. 

4. %«nOT, qfo ^o, Snakes of India, ^5TT5T |T 3TTT #5qr, ^ff^W 1981 

5. fpFra', #• tffo, The Book of Indian Reptiles, 198 3 

6 . 5FTf, qtio %o, Indian Foresters, 1993 , 119(10), 849-852 

7. ?rnf, Hrft5T ftTTT, fasiFT qftqq 3rqtT?£TTH qfa«PT, 1988, 31(1), 43-53 

8 . q^f,' faSTH qftqq 3PTCFSJFT qfw^T, 1992, 35(1), 47-60 

9. J. B. N. H. S. 1992, 89(1), 133 
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fsRimT ^TT rTSTT q° %° ^TSV 
nfarcr fesmr, |*n: rqrfeinHtr, (tt^h) 

[ STIttf — snNr 17, 1994 ] 

aTTTCT 

^'rcKrTfacfta 955PT % fM Jf rTfafTT 3 [1] ^ W W 

STT^ f^TJTT | I ??gcT 5PTT W ^?T% $ST ^T fefsr ?T f 5T | I 

Abstract 

A transformation formula for hypergeometric fanction. By Vishakha Nagar 
and A. K. Rathie, Department of Mathematics, Dungar College, Bikaner 
(Rajasthan). 

Recently Manihar and BanerjeeW have obtained an interesting transformation 
formula for the hypergeometric functions. The aim of this paper is to derive their 
result in a very simple method. 


l. 'rfT'nro 

w srTar Jr frprfafecr wr f cTK°r fenr ^ , Tn’n [1] i 

f-n, -n+b j \ 

* F i{ b+b > 


(l.i) 



222 


fTPR ?r«n qrst 


2 . sqqfri 

qf=r (l.l) % ^faT^-q-sT qfr 1 5RT $f%ar er*rr f?rfSi%w % faster ^ 


*Fx I 


~i n > — i n ~¥i> 

b+h 


)= 


1 = 2 » 


i?<?(d)>o ^ « tt^t sr^oireir^ yrrfa 1 1 


(b)n 

(2 b) H 


( 2 . 1 ) 




p ( 2a, 2d, ) -F(^) r(a + b -\-i) 

2 ^a+d+i; 2 / r{a+l)r(b+\) 




) (i)k 
' i a + X i)k 


q:i snftq *rctr qq fqsqfirfiqcr qfq'qTq sncg- 

r r(b+h ) r(b+2n) 

= F(b+n) r(d+/ 2 +i) 

3ft fe (1.1) qTT cTTJT-qgT |t | I 


( 2 . 2 ) 

( 2 . 3 ) 


1- qf^iTT, #0 cm qqsff, qto % 0j nfara *r%r, 1991, 5, 37.38. 

2 - fo Special Functions, %P?qqT qfo?r° qio i 960 . 
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ss5Tf*r lemfera 

srsw s?pr wm: fs| 33 T qt?r fe| 

*rfro fwi*T, q^rfroiro, (so sro) 

[ syr<r— 3 nr^r 8 , 1994 ] 

mix t 

ESgc!" t TcT Jf STO^TO TO TO 3TO TO Sq ^T 3TCTO TOW S TOTO 3?TO 

’gw^tir spt Jf TOrp tot ?to tot§ tot mm ftottow ststos 

firor tot | i mm sw fefeff to bttoto ^ p TO- 

MTIT, ?TO-TO, ^jq* ^TT?srcfT , TOT W«T cT^TT 3TOT 5Tf * TOTf TOd - fTOT TO | I TO TOST 

q^r *r ^rfro toft to to tot Tfp tot *r% to anfe ^ 3 &itt strt to srfeTO 
TO if STT c cT fr SITcT | I STTTOff Sf fafTO TOT TO>T 5TT c cf TOT ^T fTOTO fTOTT 

TOT | I 


Abstract 

Magnetohydrodynamic free convective flow of a dusty viscous, incompressible 
liquid in porous medium. By Ajay Kumar Singh, Atul Kumar Singh and Netra Pal 
Singh, Department of Mathematics, C. L. Jain (P. G.) College, Firozabad (U. P.) 

Present research paper is the study of free convective laminar flow and mass 
transfer of a dusty viscous incompressible liquid through a porous medium in 
presence of uniform magnetic field. Following the techniques of LighthillFl and 
Soundelgekar£ 2 3 liquid velocity, particle velocity, temperature field, concentration 
field, skin friction and heat flux have been obtained. Assuming non-dusty liquid, 
the results of Mukherjee et aU 3 J have been deduced from the present work. The 
results obtained have been discussed for various given values of the parameters. 
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3T5PT fpTR faf snfe 


1. fgaa-5I%g 

gagt Jf gsgta 3raT cf«TT aTarafaar aat (chemical species) % faara (diffusion) 
% anaa fagr aa gaT gagr % aara aft grarfaar farm % argsaga at a^ra am | a?| 
*ss?a a*afa g«rr arm aaraTgraa a?Ta ar|Jt f i ?g aa>R % srarft an garsr aTsna if 
ag amt an anfaafg if asana R«rr garataft % nnar ggt Jr mantat §)* % anaa a^ayr 
| I ggarg gsfcT sfa srgTff an gag ggcg ^RST msga if ftaR ^cfRT ?Rg^a am maT 
aaraTarag % arezr^rsT an a-arffgaft, ^affga atfgaft, gsgnrfgaft, ararafnar gfanrfgaft gaT 
^farinr gsrta Jr afcag;g gfsrata | i ^gJf gwrta araatsra Jr arrfgT gran, nnar srtat Jr 
?r?st f m Jr gg gfa§ a sraT^, an# gg if gfag gagf g*rr fassrntfgg sat an agTaTaraa 
arrfe ^JrrighT I I fjgafta sag ait gnfjgfg Jr fa srana % SPTT§f <FT sr^srzfr^T ararafaar 
gfanffgaft Jf gar fgtarag an sfamr Jr figT 1 1 tstfgna aarta Jr srT?fgar aa, %g 
gar gg % aaratgra % gsnaa Jf at w anna % gsnaa an fa%n a^ca 1 1 ?g% ggmr 
snwfgar ^arat srt far an gnrn, faaarta % ana areat Jf gg argf an sr%g arm anng 
garataft Jr ?rr srana % afret an gsnna gfg n^afg f 1 

mwaW g an arg nag an % mm ^ata sraif % smfhca an gsnaa farm i wa% 
5RT srfanTfeg antaraat an srnta ara% gnnr sfrsrargfgt C5 ~ 8] % fafma 5nrfaatn gar afar 
aaraf %ara srg ara fan sat % sraT^r an gsnaa farar 1 1 afea gar gT35ggJrara [9:i a gan 
aa if gam an % afg arent ft qar asaraa aaa ^ an fmafta aaafaa afTa aTgT 
faTarara gaT aara g=p aar^ % aTa srsaaa faraT i f g |f a sprgf arfaPr a qa> 
aara aa % ?aa-g ma^a aaTf gar faraTma an aafia arena Jf sran f^aafa sag nr 
anf?afg a srsaaa faraT 1 1 angg gfaaa % aa art gg araaf^g aTa Jrt aa fggf 
3rrfa C3 r % arg ?ag: |f atm ft grJr 1 1 

2- aagg an afggta faaaa 

aTar far aa-sr arsaa Jf qnr faarg aaifgg, garafaa, ggarg fag, ?aTa aa far 
gg?g «%z % afrt grar fgfa aaTf Jf aaa ara afr 1 1 x-g^r at fa?araaa % faaatg 
fasn Jf Rra % arffaar gar j-gg aft rr gar x-gg % gaagg aa-g arsaa aft 3fta aTar 
aaT 1 1 afar afg gggg rp % affaa | gg: ?a gar arg-aa % gear y gaT t % arga 
1 1 ^a artg-gg aa faaJraa farafgfgg aimgrgt aa grgrfag | : 

(i) gg ara sta, atg, farga, f?a gaT fagg g-aarfgg | gar afra gg Jf aara 
ga Jr fagfag 1 1 

(ii) afm % jg grgarg a arat % ata gm faraaia | gaT arat a?T asm aaca 
sraa 1 1 



5? it%3T SPfTf 
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(iii) Traroftra* afaffwi, hrt ^rrh:, Wf % #=r anRfRj fgnn ?m ^vt ir 

jgf % arfa 1 1 

(iv) fra stwr g«n sfR ere reR *tht *ptt 1 1 

(v) 3T3T ! g«ppta SR 5T|R % HTSRcT SRFTT TOT | cT^TT ftnT*sS sf^ 3R 

ttht wr| 1 

(vi) csrcpjr g*ff (buoyancy forces) TTHTT *rer | arm re ^ET mre g^TST 

% | I 

gmfmr mRararf arm rerfafa' % 3^5 mwa [1] *et arfmre ^r ?a re?m 

% srRfHra msrrcmT *ret$T<T fmafafer f 1 

(~ -Vof^g&iC-CJ+gPiT-TJ+l (U-u)-^bI(U-u) 

, a 2 u , KN 0 . . 

+v 5P + T^( v ~ m) (2>1) 


dC 

dC 

-D d * C 

dt 

~ V °Jy z 

D Sy 2 

dT 

a t 

_K*_#T 

dt 

~~ V ° dy~ 

pep ay 2 


dV 

m - — * 

a t 

1 

a 

n 


( 2 . 2 ) 

(2.3) 

(2.4) 


«=X-3r5T % Safest 5«r %*T, 

v=x-sr«r % ar-jfesr ^ %m 

)S=crT'ftir 5RTK 3>T WW^r ^WT*?, 

C=c%z «rt «T»T maRT (species concentration), 
C„=<%£ % |T ml mRST, 

2)=3nurfre> ’frmipa? (diffusivity), 

r=e%j vx arr, 

T m *= <%£ % fT 5TTT, 

c>=fmra are Tt fefw aret, 
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jitr f?r| snfe 


v 0== f?2R tq, 

^=,srfir ?EFif sr=5TR ^cht (heat flux), 

0*=ffI?ScTT 3%T 5TCTTR qqqftr 
v=Trfcf3T (kinematic) 5ZTFT3T yqfsp 

SP^TT # ^tTT-?7rTtT fqr^Tfecr I I 

M = v =°> S~=- f,C=C„(l+*e-»0;v==O<R 1 


u=y=U, T-*T a , C->C m 
?F fafqfafer 3T-f%Tftzr ^rr srf^^ ^ t| f 


3jff-»lff _y->oo J 


U *~~u’ v *=ir y*= y -T> *=—> 


«•-£*, c-fpS^ T--JLm=iA 

v Cn — Ca, gv 

sr-fqjftq infr^r 3R, arTiqrqT qfr fRi^nr (2.1) ^ (2.4) 

?pp ^q ir fir# ?r>% 1 1 

du 3w „ _ _ / 1 \ 


sr -£=°" c+e,r + («»+i) (i-») 


. / x . . . 3 2 W 

+ T (v +“>+^ 


«c = ac , L ?!£ 

3/ = dy + S C dy* 

02T ar sT 

sy* + r s y r at 


av 

T i?=“- V 


afqr), 
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p r=^r- afar), 

Gr== ~v\ u k On*Sfa **), 

M= \IGr) £ # (**"***), 

G m =~ ~ V ^ C ”r C ^ - (q-r^fcTa imr|T'K 3fq»), 


5T«TT 


v\U 


j m N 0 , .. _ 

l ^~~y~ (^ **it 5TT^T STT?^t) 


m v* 


1 1 & K o / v * _ 

t —~^ k ~ (f* ^ ^ T ^T«r ramcTT srre?r) 
sr-fa^fa #RT | : 


£- 1. C-1-. c " c '^-"'>^,0 „ 

1 

i 

h 

(2.10) 

n=v= 0, r->0, C-*0 5!ff-sjff y-^-co 

I 

J 


3. OT^TT ^T 



WT^f|5r [l3 ^rr spjwt ^ gtj e cffr arfofcRr *pr ?rfcre?3: srr^w (perturbation 

parameter) i/.v.TOTC^ fr^fofcr ^<ff if *TPT f%UT I 



«=« 0 +6 Mj exp (— tit ) 


(3.1) 

v=v,i+e v x exp (- nt ) 


(3.2) 

r=r 0 +€ 2\ exp (— «o 


(3.3) 

5T«TT 


(3-4) 

C=C 0 +e C x exp (— nt) 


(3.1) % (3.4) 3>t srefr (2.7), (2.8) crsn (2.9) Jr 

qr 


C" o +^C' 0 =0 


(3 5) 

C'^+S, C' x +« 5, C 1= 0 


(3.6) 

r' 0 +p r r 0 =o 


(3.7) 
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3T3PT f ITR 3TTfe 

T'\+P r T\+n P r Ti—O 


(3.8) 

(3.9) 


u 0 -Vo =0 

<r*n 

(310) 

5^: (3.9), (3.10) <T*n (3-1)— (3-4) W>T SPT>T ^ (2.6) ^ faRfafegr 

sri'S' fl% 1 1 

u",+u' 0 -{M^~y^-G r T 0 —G m C 0 -(m 2 +4) ( 3 - n ) 

^t«tt 

- n ~T=^) « 1 — G «* c i~ G r T * ( 3 - 22 ) 

*forr | : 


c 

Uq^^Vq — 0, ^i 33 ^— 0j C 2) — 1) ^ > 


r o = — 1, T 1 =0 j=0 'TT 

(3.13a) 

w o— v o“^ m 1 =v 1 =0, C 0 -*0 5 C^O, 


t 0 -> o, r 2 ->o j-^oo 

(3.13b) 


tft*TT ^Jfnsff (3.13a) cT*TT (3.13b) srak ^ ^ (3.5) % (3.8) ^ ^ 

% srrc c 0 , c„ r 0J 2 \ ?n<r q*% (3.1 1), ( 3 . 12 ) % « 0 ott u t q>r *rrc sfai ssrrsri 
% srra qr# (3.1) t (3.4) ^ snfr^r ^ u, v, T ott c % PrcrfafeRT *tth are 

ffr f i 

a-l+^j+J^-l) exp {—L i y)—H 1 exp (- P r y)-H z exp (~S c y) 

+e i?,[exp (-LgjO-exp (-I 6 y)] exp (- nt ) (3.14) 

v=l+(H 2 +H 1 —l) exp (-Z 4 j)~ifi exp {—P r y)-H 2 exp (— S c y) 

+€ Hi [exp (-L 2 jO-exp (-L 6 y)] exp (—nt) (3.15) 

C„ 


C=exp (— ^)+e 


c»-c ra 


exp (— L 2 y+nt) 


(3.16) 



sn^jpr to irfro srgrf 
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5T|f 


#1= 


Pr^r-Pr-M^-Ilk] 

G m 


H * S\-S c -M*-ljlc 


H s = 


C n G„ 


I h 


(C»— C m ) [L 2 2 ~L 2 ~(M 2 +l[k~n—l n jl —t„)Y 
H* 


cr«rr 


l4 ~~l — T n 

2 L % =S c +(S 2 c - 4 n ^) 1/2 , 2 Z 4 =l+[l+4 (M’+l/zt)] 1 / 2 , 


2 £ .-l + [l + 4(«. + |-„-jjL r )]'" 

4. ?TOT WT, 3WTT TOT TOJT TO TTO c R UT 

*trt f% to tot a?r 4 tt ^ <tt ctot aro *rro: t x ^err t 2 1 1 s^r; 

T ^) y .r Hs ~ eHeCXp( ~ nt) 

Ta=S E) = H S~ e H 7 eX P (~«0 
\°y'y - o 

#5=#! Pr + # 2 S -P, (^1+^2), 

^-^3 (L,+L,) 

Hi— Hi (L,2~\-L 6 ) 

?tot torfctto to to?? <to> (j\r M ) % qtff if 

"■-(Ik ,- 1 

tott tottoto^ to (c M ) tot fTOrf?rfer |— 

CK=^+effg exp (—nt) 

C n U 


TOT 


5TfT 


cT«TT 


5TfT 


l h 


■'ll J - J 2 

C n ~C a 


(4.1) 

(4.2) 
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3THH gpTTC fHf 3TTfe 

qftnrm cf«n fir^RT 

(i) (3-14) hht (3.1 5) % shr | fir sw %ir sffi h?h %h y rr«tr t % hr sr?^ ht 

hr ffr snRf | ark hr * stair %h fi*nc a«n srtrar £ srta ! i 

(ii) hrr ( 3 - 16) ir| ifw htrt | fir RtaRt y hht t stair % hr s??t |C?r 

hr ^rHcn | afk 3n=cr if- ^r ft hrt 1 1 

(iii) HRR (3.17) % *SR | fir <TTH R HR J % H?rt HX H29T | I y % arfif^ 

Hf% ST Hf ^R *5t sftT Mt 5T HHHT | 3ltT HR H f(R ft HRT | I 

(iv) sfs shr ?s cpt g^r hr TffH hr firm rt*t hhr; sfs k = 0 hht n=—iw 

HR H eft anfi 1 ^ 5T7T SIR sfRTTH STHT 3Ht ¥S if 5TTR ft STRt | I 

fis? T 

1. HTfjffH, HH° #o, sftatt o H^o HtHTo, 1954, 22(A), 1-23 

2. HTRS*Pta>T, HTO ITHO, %fqo fR)o HTf ® , 1971, 26, 2043-2050 
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sqrrrftcr *?j?t ^ <sT?<?fosr per ^ ^rf?sif?r 
^ sfam 5 rt srxgsff wtt 

fasr, pt^r qrj|?T cTstt f^ter *rfrr 

5ttaTSR fhvtH TR^TR 
fvrifrere f?nfrare 

[ STTCcT — 1, 1994 ] 

mrfsT 

4>I?95tW fR ^T4> (f%»T5T S'R'ETC'fe) 4?V 35^4% if 3R*Tvr 45 fefsTR JTT^Tsff 4T 
srjftnt'TTr^r srf^r srt ttrI 5153 ft (Cr, Cu, Pb sftr Zn) % ^ttfor ?rra- 4R% % 3545 % 
sftvTTER f45TR 5?«tR % Straffs 51^5 <R SPtBT f4RT 5TT I 3t=nRT # 5> TtT5Pf 
5PTRT: 5 5«TT 10 srfeT t<RJR fiPR gTWtPfe 4?V sFRT: 190 cPTT 250 fetT® 
srf?r |*&jr 4 ft zx Jr sf msrnij; str! *nff i srWttor *rf 'trtt jrt f4> aftaT ?rt 5Rt 
mgaff 45 555^ spurt 4 ft srsrft *rraT % st^sr 5537 1 f 4 pg; f€w 5 <R 45 pfe 45 vm 
Jr ife Jr vnfr srcgsrf % 55515 Jr ictst: 45ft at reft 1 1 

Abstract 

Uptake of heavy metals by Coriander crop in presence of phosphatic fertilizer 
in a sludge treated soil. By S. G. Misra, Sunil Kumar Pandey and Dinesh Mani, 
Sheila Dhar Institute of Soil Science, University of Allahabad, Allahabad. 

A field experiment was conducted at Sheila Dhar Institute experimental farm 
in order to find out the uptake of four heavy metals — Cr, Cu, Pb and Zn by 
Coriander crop in presence of single superphosphate in sludge treated soil. Two 
doses of sludge (5 and 10 t/ha) were applied. Single superphosphate was added @ 
190 and 250 kg/ha. 

It was observed that the uptake of all the four heavy metals increases as the 
dose of sludge increases. However, the uptake of these heavy metals decreased with 
increasing doses of single superphosphate added along with sludge. 
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faa, arala war ?rf% 


aa aa? gtr artsrf Jr iff aat arfa aia gt =gwr | fa> differ arr wa aar sraaa if 
aTfjtaa cr«rr % srferf^^gr f® arft arpf at Tiat aiat |, at faaat Jf prfaa 

gt^t tt tst % mfRar srfaa wr aina waal 1 1 ara gt Ttsrf sni ?aw apgta far^ wat Jr 
sawt ffe am aaa tt <jtt sraTa araat | tl] i msr ^jwar % arsaa Jr g>® arrt sngrf 
f® mpff trg ^a apa % faq araai fJre ft ?wdY 1 1 atartfaw a?wrTa aar ^r^fr^err 
araat % faaW % akia aga at aiTt rngq if? w % apa gtat | [2] i artertfaw 
aa % afafTaa aTa differ aa Jr at ^a airt mprf wr f® maT faaaR ft awat | [3:i i 
fira aaT faaTTt 143 ft wit waat (wane, maw, atari ark faa) Jr 3RTa aTWTT % THWig; 

Tg TTJir % ^TT 3ftT faa IT 3RWW WT grfaWTTW TaR WajT WW Tf WT | I a?T?ar^ TRW 

wt twr 1 1 WTft snpfr sttt apa wt afe Jr faa wl aaJt pfsaa trt ttt i 

aaaa if aTfkra aiTt mpfir wt etPtwt wt maa sttt agsga wt war aara % 

Jl TTpT 3IETTT Wt ^T-T^T SSRt Tat I 

sro>m*w 

1 X 1 jfto % 27 RTTt Jr aTSfs®W fwfsr STTT 3Rga wt at TRUt (5 a«TT 10 aa 
srfa |wrt), fJrwa pr wttwt wt at eft amir (i 90 am 250 fwm° srfa |tItt) p>- 
ma am aaw-aaw srTtT wt mrf i srfam matfaw maa % wt if amat mrt i ja 8 
faargaf, aa % aa sttt wt art i 

sr^a wsaaa t srpa sraaa wtaiaT 3 5 t faara waa % srfra % aTa^ af t| 
ai% Jt qwfaa wr% srata fwar aaT 1 araaa aft gf twt, ataaiT aar ®rawT gawT fa?%aa 
fwaT aar 1 stir afraia aRat -1 Jr a^ 1 1 

grrwt 1 


aaaa wt fa?%aa 


aatfaw aaia 

arct (sfw sifaaw asrta) 

(afawa Jr) 

2.85 

wtfaaa arfar Jr* faw 

17.8 25.4 34.0 185.0 


waarr aar Faaw prrnrwa % srata ^ afawr jttt aTTt aT§3ff % a g aga Jt 
a^aP-sra afrara aiTat-2 Jf fair a^ 1 1 afaar sttt a^agta airt ai^sff wt arar faanR 
fa^ia aaiWT qarfaw ^swiTaa T^atwtetataT (AAS) sttt wra aft aat 1 
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Han fa^RT 

srfsrifT qrt 'Rtst srt fafimr mrarRf % 3 r;gqg inff sn^sff % ^^gtpr ir 

qf-OTTiT gRWt-2 if f<& q^ f | 

HR*ft 2 

fqf^r mrqRf % srtw srfmn srt rnff srnpff grr a^rfq 


*TRt STT^ (3RT qfcr 55T ^T^mr) 


mrgR/gm ftsr 

gnfqqq 

sFfqr 

Irs 

f%°F 

fmRPFT 

0.2 

0.33 

6.68 

10.00 

0.5 f%m* argirg 

0.3 

0.40 

10.69 

15.00 

1 fif>m° arqqg- 

0.4 

0.72 

16.76 
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gf<$m 4i> grg f%m stt ggrar 1 1 

fgfg 
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{^*n (x, y, z) o 

WTTWtrlT nfafl faWT, H^KTSf WH3T, 3TTTT (fg^Tq) 

5T4T 

fastrft 

st° ir° ^3t, *Mqt (qs^nr), f^rr 

[ STM— f?nf 16, 1994 ] 

HHra 

*Tf STS 1 {4>* (x, y, z)}" 0 9T|T?f % ^ | ^ n-* 0 I JS qfT®n»ff qrf 

cT«TT Jf STM faRT qqT | 3fk q|T? % W n qt Co qqr 5RRT trt | | q%3ff 

cRT sqq^qf Jr f ® q>qq> qfwq 5TM fspJr I I 

Abstract 

Asymptotic behaviour of the polynomials {<f>* n (x, y> z)} 3 ^. By Ramji Singh, 
P. G. Department of Mathematics, Maharaja College, Arrah (Bihar) and Rajesh 
Kumar Tiwary, D. N. College, Maushauri (Patana), Bihar. 

This paper deals with the asymptotic representation of the polynomials 
{4>* n (x, y, z)} when n-^oo. Some results have been obtained in the form of theorems 
and corollaries and order of the polynomial n has been increased to oo. Some 
interesting results have been deduced from the theorems and corollaries. 

!• sr?cii^rT 

f it rrrqf^cr qfqq Jte {<(,*„ (x, y, z )} qft sre* rn^sr % skt, 

qrrqq C4 ’ 3] % | ftrqf?rfer ^q Jf qfqqTFqq qrq*r— 
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<5*** % faq f® ^T??T fl5p?R, 

3TTOff ^atfsr fT«TT ^tffaepiq 

q^ q*r° <ft° sfar*?re 

nfora EraR, smretai fast* ^tfargr^m, q<r?tm (*t° sr<>) 

[ 5TTR— qjqqqt 22, 1994 ] 

sm*r 

srspr sm qq sit ^fr % Rqffrr q*R srrat «pf grer ’qftnrf qq ^?qtqnr 

4TRT I sit RTt TTTqffR q>5R “FT fejOT irfaq-STHfa ST^TT % ttX TRTfR % ^qr 

Jr Slt^ f%STT TRT |, ^TSraVT SRT tfqqR % 5Fq spt qq*qq ftr 5TTR qf^R qt 

^iqcTT % srmqqjR % arsqqq qq^q qrr ^RrfqR fqqr qqT | i 

Abstract 

Some finite summations, recurrence relations and identities for a generalized 
function of two variables. By H. S. P. Srivastava, Department of Mathematics, 
Government Science College, Ratlam (M. P.). 

The object of the present paper is to evaluate a number of finite series involving 
generalized H-function of two variables as double Mellin-Barnes type contour 
integral, interchanging the order of integration and summation and evaluating the 
summation inside the integral with the help of various known results. Also interes- 
ting identities and recurrence relations have been deduced. 

On specializing the parameters of the functions involved in relations various 
results scattered over the literature may be derived as particular cases. The generali- 
sed H-function of two variables due to author^ contains all the function of two 
variables defined so far, viz. function due to Mouryat 9 !, Kalla and MunotM, Mittal 
and Guptat 8 !, Patbakt 10 !, SharmaMl, Agarwal^, Chaturvedi and Goyatf 4 3, 
Mathura, and VermaM. 



248 


(RTo cfto 


SFctTSRf 

%^rspti*3 % fgrpr ^Hr-g-nfa spur % i$x ?PTTfPT % srt it *txi 4i% ^ 37 %^ 
4wpr softer f%Rr | ftr% far^ra; srefacr fain 5n%*n : 

m lt n x : (m 2 , n 2 ): (m 3 , n 3 ) \ * I ((%: ^Vj)) : ((^ 2 > c /> 2 )); (( e /> 3 . ^ 3 )) 1 n n 

J>i. ^ : [F 2 , ?,]; [Fa> ?,] b I (( b 9t ; B qv B' qi )) : ((<**, D 9 J); ((/ ?3 , F*,)) J ^ 

““4w*"f £ L ^ (S ’ 0l(i) ^ ** jf ds dL 


lp(s, t )-. 


77 r(bj-BjS-B'jt) 77 r(l-aj+AjS+A'jt) 

. Hj HJ 

?1 Fi 

n r(\ —bj+Bjs+B'jt) n r^-Ajs-A'jt) 

j—m l + 1 J==«i+ 1 


®i(s)= 


m 2 « 2 

n r(dj-Djs ) 27 r(i— e,-+c,-j) 

Hi H 

?a f 2 

n r(i-djsADjs) n r(cj-Cjs) 

j=m 2 + 1 ;'=n 2 +l 


«i(0- 


™3 « 3 

27 nfj-Fjt) n ro—ej+Ejt) 

HI Hi 

?a Fa 

27 r(l-y-+FjO 27 r(ej-Ejt ) 

j=m 3 +l 7 =« 3 + 1 


(l.l) <r*t ^4 % arffrmfr Hr | ufe 

larg x| <\Att, |arg <\Btt ; 

/(*, f)=o (x* y>, ?Tf x, j> % fin; 

= 0(xP jA e-^-oy), x, .y % fin; 

«i «s rn 2 Fi p 2 

A= Z A;+ Z C;+ Z Bj+ Z D;— Z A ; — Z C; 

hi HI HI HI H»1+1 H«t+1 


- 2 : Bj 


Z D; 


7=nj l +l j=m 2 + 1 



=3Tt Suffer WT 


249 


»1 «• W 1 «3 Pi Pi 

B= 2 A';+ 2 Ej+ 2 B'-+ 2 F;~ 2 A';- 2 E: 

7 = 1 7=1 7=1 7=1 j =n i + 1 7= w 3+ 1 


Pi 

2 

7= m i+l 


Pz 

B'; 2 Fj 

7=^3+ 1 


*rff nff, tf-ninn Jr snwf % ^fr Jrsf ^.t |.b |tgt 1 1 


ngTfTOTn 

P«i+1, «i+l : (™ 2 > «a): (m 3 ,« 3 ) r x ( a ; fc, &), ((a Pi : ^ 4'^)), 
i>i+2, qi+2 : [p 2 , q 2 }\ [p 3 , q 3 ] [ y (ft k, k), ((6 ?l ; ft^, £' ?1 ))> 


(S; fc, fc) : ((cp 2 > Cp 2 j) ; ((fy 8 > 2Ty 3 )) 1 
(y; fc, k) : ((^, Z> ?2 )); ((/?,, i 7 ?,))! 

spt farmer fe^T 5TT%*TT — 

rr^+lj «i+l r x I (a; k, k), ((a^; Ap l5 A'pJ ) , (8; &, A) 1 
7^+2, ?l -2 [y I (ft fc, k), ((b h ; Bg v (y; k, k ) J 

(l.l) Jr nfenfer fg^n *pt nffen m t H(x, y) sttt srefer 

fen m^rr i 


2. srfnm Jr in nrnr ^^nfer • 


smn 


y (-!)»+'•% m.+ Un^x 

r Z> r(l+b-a pi +r)* Pi, ?i+l 1 y 


i(. a Pi’ ^Pi’ ^ PiP 
(b+r; <j v c t 2 ), ((6 ?1 ; 5 ? x > 


1 n^l +2> «l [ *1 ^ Pi’ ^ PlP’ 

^rtl+b-ap^n) x j>,+ 1, ?i+2 L y \ (a fil \ on. *2)’ W a i> •*>» 

(a^-n; o-i. o’*) 1 

((^ *«i* J {2 l) 

fo n , r srnrnro nwq f 

°i, o^O, |arg x\<%Ait, |arg y\ <\Bv, l+b—ap^O, —1, - 2,... 

^nqfe : gfsnr to % fggn Wfc rwffer s*rc *t ^ nnwn (l.l) % 
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ergo ergo <fto sftgT^gg 


?t Jr ggrergg ggy gqt?5g gg gig 'ro'rc gferfgg g>^ ^ [2, p. 176 (75)] 

gfsi Jf §xt fg f , fJf 


(~I ) B 

r(i+b-a Pl 


x (^) 2 xj J^ 4>(s, 0 Oi(s) m ^ y* 


X r(b — o^s — a 2 t) x 2 F x ( — n, b—a^—a^t; 1 +b—ap 1 ; 1 ) ds dt 


grg ^ [ 6 ,p. 109 ( 4 . 1 . 1 )], [l l, p. 32 ( 9 )] ggr (l • l ) ^gg * qg swig 

gr fJr ( 2 . 1 ) qg gfsrg g$r sn^r ftar 1 1 

%g)g gg;gg 


2 


f ««0 


(~lY”c H mi+l ’ ni 
( } ' Pi - f l.?i+l 


x ((<2^; ^ x > A 'fii))> (b+ r i a i> a s) 1 
.7 ((a+r; o-j, ct 2 ), (f 6 ?1 ; Bg v B’ ql ))\ 


r(b-a+n) w ^+1. Hx 

= 2 >- Pi+ 1 , tfi +1 


* ((«^; ^ - 4 '^)), (&+«; cry <r 2 ) 
L J l (a; cry cr 0 ), ((6 ?l : 5 ?1 , 5' ?1 )) 


]( 2 . 2 ) 


^■fr, n, r ggr?gg ^ ffsgr^ | 

cry cr 2 ,> 0 , ]arg x\>lArr, [arg y\<\B7T. Re{b- a+n)> 0 . 


ggq% : (l.i) % grgqts - g qt^Jt gqtgg ggr ggTqtgg gg qtg^grgT'pg' qtgJr qg 

(2 hi) L It ^ ^ ° l(s) 0i(t) xSyt X T(b-vis-a°t) 

x 2 F x (— n, a-—a x s—<y 2 t\ b—a x s—a t V, 1) ds dt. 

grggJfg [6, p. 109 ( 4 . 1 . 1 )] ggr (l.l) tf-qvgg qtt gfggrar g-frg qtg^ tx ^g qtfeg 
gfggxg ggg ffar f 1 

(2.2) qtt ft ggf gig g?% gg ? g fgggfgfer ggggf qg grgrg) % rjgqfqtg qrt 
gqgf f : 



^T^TT IwPT 


25 i 


irf? n, r SRTWf? 30T mwn | 

cr J; ct 2 >Q, |arg x\<\Att, |arg^j <pr r. 


” ( i) r n c r n i [ * ((«*; ^1’ ^ ^)) 

r=o r(6-c-«+r x Pi, 9i+l ly (b+r\ cr lt C 2 ), ((6 ?1 , S ?1 , 5' ?1 )) 


1 v , ti m i+li n i+ 1 f x 
l\b-c)^ n p 1+ \,q 1+ 2 [y 


*^2)9 ^ P 1 

(b; ct v cr 2 ), ((& ?1 ; 5 ?1 , B' ?1 ))> (c+l+«; <r v c 2 )j 

(2.4) 


srsrer f% n, r sptt?*ri s©tt<? | 

cr x , cr 2 >0, |arg x\<%Att, |arg y\<\Bir, b-c—n^ 0, —1, —2 




2 
r = 0 


^ ^ xj C+ + i!*ft+ + i 1 


f x (fl+r; (Ti, or 2 ), {{a Pj \ A Pl , A' p J) 
Lj’ (b+r; a u cr 2 ), ((6 ?1 ; 5 ?1 , 5’ ?1 )) 


1 

I 

J 


r(a-6+«) ryWt+1, «1+1 f * I (a+n\ a lt cr 2 ), ({a pj ; A Pl , A’ Pl )) 
r(a — b) />i+ 1> ^i+l [y\(p; cr 2 , cr 2 ), ({bq^ Bq ^ B qj) 

jrf? n, r EPTRiTP #§!mf | 

Oj, cr 2 ^0, |arg x\<%Av, |arg y\<\BiT, Re(a—b+n)>0. 

^rfw : (2.1 ) 8ffV $ cRl 3TT?r ?ScT t I 

^ 5 T 


(2.5) 


y Zl 

r=o jF(l+Aj+r) J*( 1 — k—n+r) 


xH 


m x + 1 , «i 


Pi+h ?i+l 



1 _ 

— JT(1 — /c) P(l+A:+«) 




252 


TT=sf* crffo ffo sff^cT^ 


qfe u, r ETfrictr^ xmii | 

(f v (T t >0, |grg x\<\Air, |arg y\<\BTT. 

3*11% : 

STIcK §V cR? 3TT?r srs^f ^TJT IST 

= r(n-/c) r(i— £— «) x ( 2 Vi) X LL M- s , 0 WO WO ** ^ 

X 3 F 2 (a— tr^s— cr 2 r, 1— a+cr^s+oy, — n; 1 —k—n\ \)dsdt. 

5T^IT, [6, p. Ill (4.1.12)], [11, p. 32] (9), cm Tfwm (101) =F> siRfcr RRf) 
Tt ^ffecT TftiTTtr 5TT c cT fTcT! | I 

TOUT TOFTOT 

n ng 

rfo A2j3+»y T(i‘ -2/J-2«+r) 

y i71 i+ 1 * ^1 f ^ j (0*^ x . ^Pi* ^ ^i))> (2ct 2ar x , 20 * 2 ) I 

Pa + lj^i + l L J | (2a +r; 20 ^, 2o“ 2 ), ((6? x ; F? x . 5’ ?i )) J 

__ 2 2n 
“r(2/j+ix) r‘(i-2/j-«) 

Xjff m i+ 2 - n i r * l((a^; Ap v A' pj), (a+p; cr L , or 2 ), 

Pi+2, ? x + 2 [ J l(a+j3+«; c^, cr 2 ), (a-j3+|; a x , a 2 , 

|a-j3-n+$; cr^ cr 2 )l 

((**; **,. **)). 1 

, „ , I 1 .7) 

srajcf n, r 51 qqqnr | 

(?!, ct 2 >0, |arg x\ <IAit, |arg y\ <\Btt. 

3>1# 

357T ?T cTT$J 3ni) 'TT cm f^fTST % S^q % qftqfarcT ¥7 *FT qqTq cpc 
[6, p. 113. (4.1.17)] % fqq T | | srqfcf 

„F 2 Ca ’ l ~ a ’ ~* • ll - 22 ” (al2+fl2) n (al2-n-f/2+lf2) a 
f, 1-2 n-f ’ (/)» (1-21.-/), 

0 TOroq) *r qf^rq- sn^cr |>ctt 1 1 



?ft ^ff ^T5TT HT^ffcr 7W7 
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StTWT 

» (-1 y*c r r(fi+n+r) 
r Z o r{l+P+2r) 

„»%+l, % r*| ((z?y 4’^)), (a+r; a b cr 2 ) ] 

JVM, tfrH Ul (a+ 2 r; Op cr s ) (( 6 ?i ; B ?1 , 5 ’ ?1 ))J 

x *** [ * I ((Ppi> ^Pi> ^ C 0, ft n > ®i» ^)l /t S') 

_ 0 + 2 n) ft+ 1 , fc +1 b I (a-ft o-x, cr 2 ), ((i^; F ?1 , F ?1 )) J V * 

5 f|T n, r stht?^ ^ I 

ct x , cr s > 0 , |arg x\<Att, |arg y\<\BTT. 

OTTfct 

jT^rraa srrfr srset §et chtt 

(a) 2 „= 2 2B (y ) n (t + T )„ 

«FT STlfm TTVT T{ 

** ™ -nSi x (5a)’ x I J. 0 *“ J) «'> 

f— M,i(a-flr l s-CT a O»K 1 +a“-<V-«V)> P+ n 1 , , 

X*F S ;M dsdt 

^a—CTjJ— cr 2 ?, -|($ — 1), 0/2+1 J 

^lf%53T % sr^t 3 ! 3>T 5T ETt^T 75 ; sfr I 

{-n,i(a+l),al2+l,p+n ") p(p-a)„ 

A Ui.W + D.W2H ; j " (?+2 " ,(W ’ ' 

^r«n [ 11 , p. 32(9)], snfr*r 7i 57 ( 2 . 8 ) t>i sfOT 7* srrei |t?r |: 

2 (-1 Y^r 
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trcfo TT^To qto 


, m 1 +2, n t f*| ((a pi ; A Pl , A\)). (1 +a+b-c+r; cf lt a 2 ), (c+r; o r w cr 2 ) 
' H p 1 +2, ffi+2 L y I (a+n+r; a v o* 2 ), (b+r; cr v ff 2 ), ((6 ?1 ; Bq x , J3’ ?1 )) 


r(-b-tn) rja-c+Y) 

~ r(c-b) r(a-c+l) 

m 1 +2, nj [ x ] ((a A ; A’ h )), (1+a+b-c+r; <r v ct 2 ), (c+n; 0 + o 2 )i 

XH p 1 +2, q x + 2 L j | (/z+n+r; cf x , o 2 ), (i+r; 0 + <t 2 ), ((6 ?1 ; -B ?1 , B’ ?1 )) j 

(2.9) 

«rsra fa «, r ertotsp ^ f 


o" 1 , cf 2 > 0, |arg xl<+^, |arg y\<\Bir. 




3nT€T iffa cf^TT JPfcr 4>T W SP^ST 4?T STRTFf) ^ 

Jn'cT fa4T 3TT | I 




n 

2 n c r 
r - o 


^mi+3, n x [x| ((%; A P]? A’ Pl )), (a/2+r; a u o 2 ), (1 +a-b+r : (T x , o',) 

X i»i+3, ?i+3 L j j (o+r; 2 ct 15 2cr 2 ), (a/2+l + r; 0 + cr 2 ), (6+r; c t x , cr 2 ), 

(l+a+/z+r; 2oi, 2o , 2 ) 

dhi> B i? B \)) 

_ rr^i+^j « x r x I ((a^; -4^, A’pJ), (a/2: tf x , o - ^, (1+a; 20 + 2o , 2 ), 

_ Pi+3, ?i+3 [ ^ I (a; 2a x , 2 er 2 ), (a/2 + 1; o+ (r 2 ), (6: o+ cr 2 ), 

(1+a— Z>+n; 0 + o- 2 )] 

(.(b h i B <h> B \» 1 . 

srsr# fa n, r Enrich $«ifa | (2.10 ) 

0 + cp 2 ^0, [arg x\<\Att, |arg j| <Bir. 

Tf^ 1 3TTTT TT cRT fesRPT SPR [1 3, p. 244 (III, 11)] sr«rfa 

4 F 3 [-71, a/2+1, b, a: 1+a-*, 1+a+n, a/2; -l] = - -^±^ - " - , 
spffa Tt |tf Rfe? q-fT’JTR STIR ftcTT | I 



^T5TT tTl^ffcT W 
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n 

2 

r_o 


n C r X H 


w i+2, Kj 


jPi _ t~2, ^j+2 


fx 

I 

U 


(( a />x> ^ x > ( a /2+r: 0 + ct 2 ), 

( a +' , 5 2o , 1 , 2cr 2 ), (a/2+1 -}-r; 0 + crj). 


(1 + a-}-a-f-r; 20 + 2o 2 '| 

! 

((* ?1 ; 5 ?1 , £’ ?1 )) J 


(2.11) 


#1 + 1 


■ X 
. ^ 


((^; ^p x> A’pj), (l/2+a|2+n; 0 + cr 2 ) i 
(l/2+a/2; ct 15 cr 2 ), ((6 ?i ; £ ?1 , 5’ ?1 )) j 


zrfe n, r £r<TT?^r^> yif ifi?THT | 


Ci» or 2 ^0, |arg x|<|^7r, |arg j>|<JB77. 




ffW 3%q- [13, p. 245 (III, 25)] arsrfa 


s F 2 (a, l+a/2, — n ; a/2, 1+a+n; — l)“^/2+l/2) * 

STifnT $7% 'll iftorriT 3TWT?rt % fcmr 3FT | I 

3. srg+riT *f js st ^ srefpr 'ffjnr % fas% % ! rf+ 
urrjff % snwr % srt srRcff $sr srra ^ 1 1 


(i) (2.1) if n— 1 Wt, p 1 Pl + 1 5RT srfcTRnf'ra’ 3R?T 

*i= A Pv a i= A 'fiv b=a P^> 

Fi=^i +1 , B’=A’p 1+1 ^ b= b i 

%% <R 




X 

. y 


Va t -,A h ,A’ h )) 

(^i+lj ^4^ x * -4 ^x))> (Pi> ^2’ b *))»•••» (^?x> Bq i) B 2 X ) 


= rr^u «j [ x I ((a^; ^ 

Px, q x U 7 I (&1+1; -4/r x . 21 ’^), (6 2 ; 5 2 , B\) (a ?1 , F ?1> S’ ?1 ) 

_ TMi, «! [ x 1 ((a^-i; ^x-x, ^\)), (flp- 1; A Pl , A’p . L ) j 

Fx, ?1 bl &; A Pl , A’ Pl ), {h- B v B\) (b u ; B 9l , B’ qi ) I 


(3.1) 
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^0 tTg'o 


591# 0<H x <p x <r«IT 0<m l ^q 1 

(ii) (2.2)* 

«*=1, b 1 =cip 1 , B 1 =Ap 1 , B i~A p^, 
a=b x , b—a Pl , a^—Ap^ a x =A' Pl 

<rm a Pi ap- 1, 5TXI jrf^Tpra- & '$*: (3.1) srr^ |tcrr 1 1 

(iii) (2.4) * 

n=l, a p l = ‘b 1 , A Pi =B x , A’ Pl =B x , 


b=b x , 0 ' X =B X , a 2 —B\, c=bg 1 - 1 — 1, Bq t =B x , B’q^B’j^ 


<TT <J*TT p x jPj+ 1, 5KT srfcr^^rtfq-cr ^ TT 


/•;, bn ) H™ 1 ’ f X ^ 1 

(fcl ?i) a Pv gAy\ «Vi; ^i-i’ *V*)), (^; ^ £ ’i) J 


=fl % n, r X 
Pi, <h L J 


(( a /) X ; ^ x > ^Vi)) 

(^1+1; -8 X j i)j (^ 2 ) -® 2 > ^ 2 )* •• ■> (Pq x —: l» B q^-i). 


(b h ; B v B \) )] 

+H mi ’ "M *[ ^i : ^1’ 1 (3,2) 

^ Pi, Qx L y I (* 1 ; * 1 , £’ x ) (6 ?1 _ x ; Z? ?1 _ x , fi’ ?1 - x ), (6 ?x + 1; B lt £’ X )J 1 ' 

4?ra 0 <m 1 <q 1 , 0 <« x <p x . 


(iv) (2.5)* 

n=l, a+l=fl x =ft ?1 , A x =Bq x , A , =B'q x , 
b=*b x =a Pl , &i—B l =Ap 1 , <? 2 =B\=A’ Pl , 


WT, Pi i? x +l STO 5T*rc q x «K> 9 X 4-1 gRf SrfcT?«TTpra ^ T* 

/g 1_J X ) j ^ l)> ^2) *)»••■» (Pp x > ^Pl’ ^ P]} 1 

Pi* ?i 2 y I ((^j x > -®? x > ^ ? x )) J 

= m X) n x ( * I (a x — 1; B x , B\), (a 2 ; A t , A\),..., ( a p ; A p , A\ ) 
Pl,9l ^yhibq^Bq^B'qJ) 



^rmr srefpr 

H m V r x I 0*1> -®1> -® l)> (a*; ^ 2 ’ ^ 2 ) i - • • > dpjtlA’pJr--:;™] 

Pv> #1 L y I ( 61 + 1; B 2 , B\), (b 2 ‘, B 2 , B\),..., ( 6 ? 1 r%, -P’^) J 


,2-5-7 

A 


wwf fa 0 <!»!<!>!, . ap o - - 

4 . sT^Tcrrq- ?r |<r gruffer qisr* % faq ^®^fff»mq 55 ?^ 




(4.i) 

.?. 1 


^+1, « x f * I ((fl^; A pv A' Pi )), (a— 1; t^, cr 2 ) 1 c : 

p x +l, #1 + 1 L y l(a+l; cr v cr 2 ), ((i ?1 , 2? ?1 , 5’ ?1 )) J o _ ; . v __ 

_„m,+2, n t [ *1 ((u^; a fl , A’ Pl )), (a-k—l; a L , <? 2 ),, (<g-h|; &, ?*) 1 . 

' pi+2, # x +2 L j; I (a— /c; t^, ct 2 ). (a+fc+1; 0 ^, cr 2 ), ((& ?1 ; P ?1 , S’ ?1 )) J 

■ C^TJ ?- 

=£(/:+ l)tf(x,j>). 

m 1 +2,n 1 f x I ((a pv A Pi , A' h )), (a-*; cr v cr 2 ), (a; 6 V 0 $"' "j 

pi+2, # x +2 L J 7 1 (a+i; Oi, cr 2 )> (®+U CT i> ct 2 )> ((^? x > 4? t 

/Mj+ 2, n x I * I ((a^; A’^ 4 )), (a+P; ffx, ^ 2 )* ( 0 ^= ; 

— jp 1 + 2 , # x +2 l >' 1 (a+jJ+ 1 ; cTi) 02 ), (a— $+i; crj, cf 2 ), Pfitrff ?i^- 

-Ptf+t) «(*. >’)• 

U1 X +1, «i f * [ (f%; Apji A' Pl )), (o+l; or x or 2 )l 

jPi+ 1, # x +l I J> | (a +2; cr lt c r 2 ), {{bq^ Bq x , B ?1 ))l 


(4.2) 


(4.3) 


m x +l,/i x [ * I (Oty x i Ap^t A' Pj )), (a 0 1, cr x , cr 2 ) j 
p x + l, #i+l 4’ I a i< °*)> ((^Ji* -®?i’ ^ ? i^ 

=05+2) tf(x, J')- 
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tftetTsrc fcisnrc % sratfro xm <rc 

StRSSI ^ ^ cT«n 3TST*m % SR>*T % 1ST % 
snf^gR srfsnr ^ garo 

fora atara fast ?t*tt feta 

nfarar **t fen* mm*, sm§Tm* fe*feim*, f*T§T*re 
[ STT'cT— «prrf 10, 1994 ] 

STTftt 

?fr?ren: *m ferr* mm*, sm^rm* % smrtfoc srw^ % faqr* * *| *m *|t- 

rnfm* % *r% * mr-mr *m sr**n % * 3 % qqrfer f%3r *it i mr-mr % qto ^o m*, 
fej^mrnRTT, mt-TT*T*f*SB 3TFf#ST* *!*, ^ qrafelT *m f * ***#* mf* m5TT 
srra- *r* % arfoix** mxt mgsfr spt m* 5 * *t m* fern *m i *sr- 3 r* *m ;****• % mrt* 
% **T ?T f%fm* *|ms*f (<1*0-10, 10-20, 40-30 *m 30-40 %*t«) <r *R st^gr *Kt 
mpff— #sf**a, sPtf***, *m fa*?—** fa*** *m sffx *5 mm *m fa mrfa 
mr-mr *m sr*** *t *>* srfrfa ft* % **** ?*if m*t mgjsff *t **** 5 rt$TTfr* **r | 
<R *5 **r f%mf % ^qr Jr *m 3T*** *T ifat* WT* % Jf *nfa *f* % sr^fafem 

g*fa* *ff ^rr *qr*T i **-** *m 3r*mr % *mfai qmr ** fa** 20 mi! Jr ft *f 
fa*m* srm* % **** *|f q?r *m t *qm*t mrf m*t m|3ff *rr *** fan f i 
mrfa far*- *ft ®tf*r* **t *rt sjTfsfr *r *** *faf % *?* % *t* ** ft*T fent **t 
f fa>* *t O-io *m 10-20 *o *to q^if ** f* m*t arrgsff *r frf*****? nrrar fa?r*r* 
f i n?r *rt *^*rf q>r f**? % fa*** q* qrtf fa%q q*r* *fr **t— srmg; 1 * 4 * fer^n 
srferfer *r^r *r *sp*t f t 


Abstract 

A case study of metallic pollution of soil caused by continuous use of sewage 
and sludge available at the experimental farm of Sheila Dhar Institute of Soil 
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fir«r cT^rr 


Science, Allahabad. By S. G. Misra and Dinesh Mani, Sheila Dhar Institute of 
Soil Science, University of Allahabad. 

Representative sewage-sludge samples were cllected from the municipal drains 
flowing adjacent to the experimental farm of Sheila Dhar Institute of Soil Science, 
Allahabad. The contents of heavy metals present in sewage were also detected 
besides pH, electrical conductivity, biochemical oxygen demand, total hardness and 
total dissolved. Solid sludge samples were analysed for total organic carbon, 
nitroge^|ihF^¥brWs> r pbtash and heavy metal content. The distribution pattern of 
four heavy metals yiz. Cd,Cr, Pb and Zn at four different depths— 0-10, 10-20,20-30, 
and 30-40 cm of sewage-sludge treated soil was found out. It was found that due 
to the domestic nature of sewage and sludge it contained rather low concentration 
of heavy metals but in long-run the use of this sewage-sludge can not be said safe 
ultimately. The four heavy metals have accumulated in the farm soil due to conti- 
nuous use of MWge-sludge for the last 20 years. Though, apart from Zn, the 

accumulation of all the heavy metals decreased with increasing depth, yet harmful 
concentrations of these heavy metals were found upto 0-10 and 10-20 cm depth. 
No considerable effect of soil depth was observed on the distribution of Zn. 

sresrsr *r cm 

- “ r * p, p p X - r i ® 

ftm ; .^rera^ aft ft wi^t faanrTa- ft% % ainw fafarR asrait 

^. .r^stq^Ai ^ran- 5rnra>Rt srsna’ anrr f i fa^r ?arJf fafJRT irrer snpff 

sftfpEPT, ir*, f%ar snf?r % arfsar % arR«r * era *rtnf n«rr 

7 aftral, fa? arat Jf %ft ?a *rrtt ETTgsff % ft% & ?r«rr agpaf 
.sfRr ^rpta.fe'ft ar srfafpr rwTa" af ga^rr f i aar-Erar Jr vT’ttcttt 

fafJnR mfr mgsft % srfETfr arreor rtc aar stsJ aft arrsnaan israt 

Wt-t CI] i IV.V. ' 

' " 1 t: 4 1* ■ 1 

^ Jr sngsff aft msrr srtartftrar arFf a - aar-srar aft gam Jr anraft 

a*r ftcft| fare sftVrft smjsff % rnpfecr ft% aft srf% % arrc<Jr saraft as rraeat f i 
mfr srrgjff # pr a- p mgr erw Jf vft fg?nnfr | [2 i i j??r -ft o trgo 

4-8' agr griffs % gT~T *nff srr|sff aft saarsETcTT gggt | f%?g gg spRfrjfr ggw 
a?t 3rfsraf Vrar^T tram sfRct f ft ?aaft ^•qrsTosrar gsat f [3] i 

*TRt mgsff % arffftrfi Jf p wrartar argott aft *nrar, 

gwTgfggr armtsR rtr srrfe g»r 4f frrgfr gq^rr aft fasrfftar gRg f i ?a% srfsrar fra- tc 
fs£st a^aRtae 1 ^ r ^faf ?r srwTa- Tfar f i 

HoS It SiSlitFfil f * 1 •' " 
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asr % snfJssr BTfcror aT assss 

fait sm fat at sta aa-aa am saaa % aasta am?at srrxfJsa sstnt a 
mm |t =faT | fa i^Jr aa % fasrf axt ax asr seas as aam | faaJi alt sift snf sf 
at srfaa stst asstfss aT ass | (fsJrsaa: as ssrsfr a as aa-aa am asaa art 
arsfaa ssts sr anmtxa % am asta a ax% a%Jr fr ants fasr amT |) 1 ?a six §at 
saaa am sssa % fsfwm a^af ar fsstss am % sfaftar sst a fsfsm sparest ax 
mat mgsff at anna aifs an at aia am aa asm farm 1 ws ass a srim aftsTs srsfs 
fat aT ?|| 1 

aa-aa % as sat stars?; am fasts arms a astanaa ass % faaa a sf a| 
aaTaaTaifaair % st% a fafsm sarst % fas at 1 sa sis a ssss: sta xafsm ft t^tt 
f 1 srasa % stx aft at sat sta % tTapfaa fat at 1 sa sas as mass aa-aa % 
atfaa-araiafaa fast srrst-l a f?t at 1 1 fa sassta a an ssrasTTmsfsa 
ura smmt afaara sixst -2 Jr fat st 1 1 a fssaas sssTsas srt afas fafaat 
irar fat air f 1 aaaa Jr safms arsfas ssrs, si^atas, areatss aar arms at arar 
sixst -3 Jr ssfat nst | 1 

arst mfsff % fsatss % fas smfaa smarms mafratttstex (Atomic Absorp- 
tion Spectrophotometer) at a^assT at sst ■ aa-aa aT saaa a fa arar sts am % 
fas s^a fair st sfst at ars pfas fass gm fssafsa fasr aaT aaT ssaa a asaas 
aiaT am sat a fas at° at° at° S° sttt fsmss faai aat 1 aa-aa a srxt aifaf at 
ansar a f a ; £fr sfxsTS srcst-5 Jr sfas 1 1 

aiaat-6 Jr ataraa sst fssrs amis % snstfna ssa at am a fafam sfxrmt 
Jf sift ar^at % aaaa at a? fa s^ aimar aafat aat | 1 

qfaanw 5T«n 

fsfam aftarat ar fassa sa tram | — 

araoft -1 % mm | fa m%r aa-aa at affa aarata Jr |?at errata 1 1 ?aat 
840 Jr 1920 dSmr 1 1 i arsat -2 at aaa as an sasr | fa la afat 
tf^aaaata ass at amr 188.20 a 432.40 fa 0 aTo/ato |sst aa-amafaa 
araataa ata (BOD) 96.00 Jr 150.40 faosTo/ato aa | > wa nan ^a fat % araR 
aa ataiax a^a aa afar sif^a-aa aa sga f^T a|t a^T ar aaai 1 

ar 'rat- 3 art tat ax aar saar | % star at sas ax aaasa asaa Jr stas xa 
Jr 1.18% arsfaa aisa, 2.3% ai^ataa, 1.8% arr?at<ca sst 0.50% ataia fsaata ^ 1 
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fqq qqi qfq 


?q qqR iff qi qqqi | fq qfqq qiq qf qfe: *r q§ qgqq qfqq sq qi 1 1 §t, fqfr 

qR fqq srei ?$q 1 1 

qRqf-4 Jr qrffq ttr-rr Jr qqfeqq qrcf srtgqf qf hirst qsrWt qqf | q«rfq 
qRqf-5 if qqqq *f qqffqq qiff sngqf qf hirst f^gi^f qff | i 

sNfqqq 

niffs qq-qq Jr qqfaqq q"f htrst 0.26 Jr 0.85 fqo qu/^to qq qrrfV qqf i 
FAOC 5] % qqHR fqqif qq Jr qqfqqq q> qfgqHH qijJ|q HTRST 0.01 fqo sio/qfo | | 
W srqR qqfaqq q'l qrar % htsir <r ns niffs nq-qq fqqif % fqq; q^qgq 1 1 

qlfqnq 

qffHHH qf qiST 0.28 H 0.70 fqo qro/qfo qq qinf qqt I FAO [5] % q^HR 
fqqif qq Jr qffqqq qi qfsrqsq qgqq hirst 0.10 fqo STo/qfo | I ^H HqR qffqqq 
qf HTHT % HISTR <R qf n^ HTffS qq-qq fqqif % fqq q^qgq | I 


HfgS qsHHH ^ niffs qq-qq Jr Jrq qf htrsi 0.70 % 5.80 fqo HTo/qfo qq 
qrtft qqt qnfq FAO [5 r % q;jHR fqqif qq Jr qq qr arfsrqsH H^Hn htrst 5 fqo m°j 
qTo | i fq qqrrq qn qf qiqr % htsir qq mf|q qq-qq fqqif |g sqfq qnf qq; qfqq 
HTHSTisf mq?! qf aqqsqqqT | i 

fqq 


fqq qf HTRST 5.80 Jl 10.00 fqo nio/q'fo qq qiqt qqf | ^qt niffs qq-qq % 
wfq §1% % qqq HI l HTSHT SHT q%I«] % q^HR qfgqsq fqq qf nf HI (nfqqiHtH fqqif 
3tfq?q % fqtT) 2 fqo HTo/qfo |i ^q qqR q^ qq fqqif % fqq; qgqgq; fT q|T 
q^fm 1 

qmrq 


qiffq qq-qq q qiqqq qf qrqi 8.00 % 12.00 fqo qTo/qfo qq qpfl jpff | 
FAO E5] qqi qqqq q%qqf qfq qif^qOl % qqqi^ fqqif qq if snq^q qf qfqqqq 
q^qq qFsqi 5 fqo qio/q'fo | I ^q qqR qjqiq qf qiqr % qigR qq qf q^ qq fqqif 
% fqtf qqqfqf qfi 1 1 
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^rrf^cr ^r^T-Tr^r if fjRTf aft *rmT 10.60 Jr 13.60 Pro ^rro/^fto a? «rrot i 
StT3t 81 % SppiK ??T?t 3Tfsr^^JT ST^ipT ffPScrT 0.2 fa o mojito | | 

^rtTt- 6 if uffaraT srsfa ?t differ fafa?r crm mmm rer if *n*t m^sff 

?t st^t ctstWt *rcf | i ^rf % st^r *nfr mgsff % gp5? if ?m sr^mHcn 'ffr- 
orfacT fffcft f. I fa? apt ®tf ?T $T<T *Tiff Sfrft mgsff spr ^TfTTf % ^ % HT*r ?*T C T ^ T 

fe^rf ^cTT | fare *ft 0-10 ?r«nr 10-20 ifafa ir^rf rr? ft srrft sn^srf ?t ^Tfa?R? *rrar 
fa?mH 1 1 ffa^r % fasT^r Jr ?t n^Tf ?r ?Tf swr? ?rff 3tTcrT i % 

sr^mrc ^TTft angsff Jr sfffacr K?r if fa? ?r fri^ar if 15-20 Jfafo Jr %?? 50 

Jrfao <r? ?t ?^af ct? Jr^ff % ?*rt afTift i ^qvaricj sfa-sfa sps? ?*r garr i 

fac?? % ^qr if *T| ?fT 3fT H?fTT | f? JTST if Wff tJTfsfr ?T *ff 3ffar?fPT 

?g7tf rfOTT if ^faf |, ?gf % ?H# off! SRT snpft ffa? 5TT c cT ?7cft | I 


PR?! 1 

FlfaTcR H5T-fa5n^ % STTjflfa?-?^ <R STirRST 

C 

ir?r-3TFr % sftfa? Tmfirfa? 5^ 


qt<> 

7. 1-7.6 

fa^^ri?r?fTT (d Sm- 1 ) 

840-1920 

g>5T 5fa T?fa (farno/tfTo) 

188-432 

f^T ?5fa<TT (fao rTTo/Fffo) 

180-220 

STlftiTfrT (fao WTo/sffo) 

130-240 

^srfanrs (fao ?rro/~ft<->) 

15.0-32.0 

§5T (fao FTTo/^fo) 

2.25-6.75 

*rTs|£-HT5?faPT (fao Trro/?ffo) 

0 02-0.075 

(fao Frro/^ffo) 

0.05-1.4 

Sofe (fao FTTo/?ffo) 

4.60-12 0 



264 


fa«r 


2 

tfteTsrT jt?t ferR tf**rR % smftfrraF wfa t? othsh *r f 5r 

W5Rsft*T StfT <RT«T cf®TT sh'-TflSrPrfM* 3TT^3PT 3 TT T T ^T ?cT7 

o 


grew ^^TgTgf^F 3TT?^ft^f^T *TT*T 


?T o 

cfto IT^O 

o O 

( flTRo/^to) 


(f»nno/<yfto) 

1 

7.1 

270.80 


106.20 

2 

7.2 

432.43 


96.00 

3 

7.6 

388.20 


120.30 

4 

7.2 

376.30 


98.40 


7.5 

392.40 


115.70 

6 

7.3 

188.20 


96.60 

7 

7.1 

320.60 


150.40 

8 

7.3 

196.20 


103.10 

9 

7.1 

395.80 


116.00 

10. 

7.2 

402.30 


115.20 

*TTS*r 

7.2 

336.32 


111.99 



HlRt 3 




wtonsn; *T5T-fe?rre % sn^ftfa^ 


spT q^ir m?T (^Kip «TK % 3 TTHT t tt) 




HT?5>3R <£IF^ror 

'TRW 


% 

% 

0 / 

/o 

% 

1. 

1.20 

2.5 

2.0 

0.50 

2. 

1.14 

2.0 
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0.48 

3. 
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0.50 

4. 
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1 8 
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sFo tf© 

'•rrcf sn^^rf ^t strctt (fro ft° trir 

o if) 



Cd 

Cr 

Pb 

Zn 

Fe 

Mn 

0.60 

0.28 

5.00 

10.00 

12.00 
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0.85 

0.70 

8.00 

8.00 
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13.60 

0.26 

0.55 
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0.45 
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8.00 
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wt frfwwr sfanprator 

^>T SWT 

JTWL SSlte StaRTT TTSSfaTS 

*su 5Rt*mmT, sihjg^-342001 

[ sricar— <§mf l, 1994 ] 

sreis 

sfrsrjc 'T’tt % g-rarsR'JT Jr sfcrnj, 4te: tr«rr m?? m ?ttct *r% % Rrtr 

sfKo #o tT^-o qinc %PTvnc’’ ?r«rr *TTrr=F sf?^t irtferr spf ^rctt % srsqmT 

fipiTT TOT I cPT % f^PfFT ijfatff if H»TT # STTf g^rTT 3Tfcr % fatT *T?f 3fSZRfr if iff 
| fsp mg-sn^rr, g«n t^ff if, ^Tg srg^ar ^w^r'jsff % 

EfTT^CTr arfa^ 1 1 far* if fswsftaT'pff srezn 5 sr% steT mg Jr srfg^ tt# *rf 
gvr £m if mg-tr^ srfsj^r | i 


Abstract 

A survey of microbial air pollution in Jodhpur city. By Trilok Chand Tak, 
Ashok Kachhwaha, Mool Chand Songara and Ram Gopal, Defence Laboratory, 
Jodhpur. 

A study on presence of bacteria, yeast and moulds in Jodhpur city environment 
was conducted using “Biotest RCS Air Sampler” and suitable culture media. 
Studies conducted in different seasons of a year on air quality of the city have 
revealed that area like cattle yard, vegetable market and bakery shop are contami- 
nated with above microorganisms. It is also found that areas contaminated with 
5 microorganisms per litre of air and above are polluted. 

fcRcT scrpFsir *nT55T % srprrc Jf fesr-srfa fmr srfqor srem *tt 1 1 srfqor 
RRsr, cff-qrW ctstt mmr xx srf<r=pr sr^rr^ sisrat In.*] i sefacr ^3 *r STfow 
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zt*, qRswrfr, qtqqn qqr wft'rrar 

feritt m an% arpprc 75 qw % qgqR ^rcrmir if ?hq t [3 ’ 4 > 5] fr qrqq qff 
spr^n- tt ?ftarr srqiq «ra?r 1 1 ante qmfqqff iff 8 . 7 . 81 gfqq qTg q?T ff?-qf£ qff q%qf <r 
sft qsqqq feirT 1 1 qtqrqqfq fmer qTg “FT qTqmq if qqT qqTq q^crr | ?q fqqq qq 
anft qq? qfff fq?qq arsqqq qff Pph qqT | 1 tstt qqfqsnqT, qfsrgT % qrg qgqq qq 
fqqqq srsqqq qq fqrqT 1 1 sfq qsqqq % fqg q=f> qqT qqqRq “qrqRR arR<> qf<> gq<> 
^q'^qqq” qr srqfq fw qqr gqr ?q qqqRq qff q^rqqr % *n^ *r£ q fqqiRR 
1993 if fnf farq-fw wqf if qrg % gqrq fqrq qq i q^ff qqrer qR& qqq 
qrcTTqqq qq mq sffq snqqT qf qTqf qf 1 

qroft 

qTqffR 3TRo #0 qqq %pt<fr [ 9 1 (qqqt) qq? §?q>T (2.5 q>?) rfqgqT, 34 %qf° 
qiqi aft 6 qfR fqqf (4 %q) % qqTfqq qqqR<q | (fqq l) i qf qrg if qiir <sn% qr% 
gsqaftqf qf %<qrqqifr (%Rfqgqq) qrsqq srt arqqf ark snqrfqq qR% ^qR-qffeqq 
qfgqq q^ qq?fqq qRcn 1 1 ?q qqqRq qff qsrk % Rrq 3 0 irq^q % 8 fqqq qq RrqTfqq 
qqq ^qqrtq? (st^r) qqT t^ctt 1 1 q| qqqRq srfq fqqq 40 qffHrq; qif qffqq qff 
srqqT qwT 1 1 ?q% qf qr qqr fq if qm q^qr | fqqif ^qwrfeqq qff RTTfkqr qfgqq 
qjfT q iq if qiqf qiqf | i ^qif q% qff qfq 4096 qn» qfo qrqo ffqf 
| I rrq? qfgqq 24 %qt o ?qqf qqT 3.5 %qto qlft |>qf | fqqif 34xlxl ^ 
cqTfqqf ffq'Y 1 1 ?^f c uTfqq"!f if qqq-qtfeqq qq q^qr f i 

^qqfqf qff qqqT ?^feqR-frrrT q«n qtfj q q>?q % fqq qfqqt-tqq^tq-^qT 
qtfen qqqfq q qrq 1 1 qqqqq qffsqT qqqr^q % qrq fqqqT 1 1 qrqqqq if ^qfferT 
qqqssr | fqqqrr smq feqr qqr | cl0] i 

qtqft^ trqT % qijq Jtqq qr^if % fqq q^q ?T sfq> 40 q^qf^T: |T 

q^T qrqT 1 1 qqqrqq qft srqfq t ?nq ir q^ir $?qft^=r srt fqqqrfqq fq^n qiqr 1 1 ^rqf 
if qqf % q^nq qfq qR ^qq; qfgqq (fqqqrfqq) qff f q q qfetR qrqq | i q^r qqq ^qqrfqr 
qq qR fqqT qiqr 1 1 wf^q qqqrprR (qrqRqqqr l fqqq) qqq gjqq>fq> qft fqalftq 
fiqq qfi qrq fqrqT rrtt 1 1 qqqRq qft ftq q %qR qqq ftj qjg if arrcf q^ OTT-qi% 
wqT qrrqT 1 1 fqsrffrq qqftr gtq <r q| ^qq: qrq qf qiqr 1 1 ?q% qi? gw 
qf|q;T qff qr^t fqqrq qR ^feqr qR qqTqR ^qf qqq; if w qf qrq't | ^ qqq qR qR 
fqqT qiFt | l qfq ^f^R-t^R qfgqq | qf 27° ffo qT4 4T 48 q?q qqr ?qjqqq if 
f i qR if qfgqq qff qTf* fq^Tq qR q;fq>ff q>rqRR >r qqT qR qqf cqjfqqlf if qqf qfqig 
qTqffqqf qff qqqr qR %?f 1 1 ?qf qqrR qfjjf-tqq^fq-qqT qfgqiT qff ^q^q?R if 
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qtqqqr qqT Trqqtqrq 

28° fro % 30° ffo qr9 Tf 48-72 q<£ rTfT TW% | I 'mm qf|qT qJTqtfqqf 
quiqr q>q rfr ^ricfT | i ?q qfgqq qT qt spptt qrt qqqtfqqf m^cfr % i qtes’ cr«rr f fife 
qfcq qrr i iftfj qTr qjq #qt <ftqV q qr in qfr [-2 fqqt mrq qft qqqtfqqf qqqt 1 1 
ql?q q?t qq»q qfgqr, qqqt, tq qnqtfqqf qqcfr 1 1 qtqf srqrrc qrt qqqtfqqf qrt qsqT 
srfq sftac ^5 if wrfeft qqff 1 1 ste ?qf spur sfmrqsrT qPr qf qqqr =ft %% | i 
qft'qnr fqiqfqf%q srcr srrm fafr ^ 1 1 


qt. qqr. % (C. F. U.) srfqqteT= 


qfrpKT me qqf qqqtfaqf qff qqqT 

40 Xqijqi nqfqq qrrq qft qqfq ( 1 f*m) 


?q fqfsr ?rTi fRf qqrqf % qrg % qqrfqq qrjq! % sum qfqqrq qnqV 1 if qwfa qi 1 1 


qrcqf l 

sfarrjaff q*rr qte-qteq qft srem 

3 qf 1993 5 ^qif 1993 7 fqqmq 1993 

qtq 38°C 20% qr?qt qiq 40°C 48% qi?3T qtq 36° 40% STTSciT 


qlqjr qft qqrq 

sfamj 

ifr?£- 

q'tqq 

qfqr'J 

qtf£- 

q>?3 

qtqj'J 

q>?q 

qssft qofr (xrf qfr srrq) 

7.80 

4.75 

8.60 

6.35 

22.30 

19.00 

qrqiq (jqqr) 

3.30 

2.90 

7.80 

5.5 

11.30 

14.60 

qq><t qfr 1 qqq (qrqnfqq) 

5 85 

2.35 

5.30 

6.70 

18.10 

19.70 

qferqr qr? (qffkqq) 

4.00 

1.00 

4.60 

4.00 

10.20 

13.00 

q^qifT (5qf frq qfqiqqt) 

10.5 

0.80 

9.70 

8.10 

24.70 

22.40 

fqqqm (qf qf?) 

0.57 

0.90 

1.75 

0.12 

1.75 

3.40 

tqft eqtm (smqrtq trfqqT) 

3.40 

0.70 

8.80 

3.10 

16.10 

20.20 

qrqf qrr qqwrqr 

1.75 

0.45 

0.31 

0.12 

2.10 

8.65 

fqSTl qTr |qqq (qf qfq>) 

4.80 

0.40 

7.30 

5.50 

9.21 

15.70 

qi^qqftq ’fiifi (qfqfiqqr) 

3.40 

0.37 

5.40 

6.20 

15.30 

18.45 

qsstqrqrc (qf qfqr) 

4.70 

0.20 

6.20 

3.10 

19.70 

16.48 

qq?T qTqr (wrqmT) 

4.70 

0.12 

5.75 

4.64 

17.2 

18.60 

q^ qfTft 

0.31 

0.00 

0.00 

0.45 

0.20 

0,12 


qrq; srf qq qT qqsrq 

'Tftqn* cT«tt far^^r 
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1 3 ?qpff % qT$ % TTtSTq gRT qf? fqscpq fqqqqT f fq qqjsff qT 

^TfT, qsqfqngf, qqft rT^TT q©qf qTqR % TTqt'T qf qnj; if %X qTf qfqT'Jsff qf q’qqT 
q?qf qf i ?nq if q'kr-qfqs Jf q't v^trrCV |f i afhn^ srfsrsp mq (36-38°) a*rr nroiar 
arisen if 3rfaq 'rqqq f i srfgq sns'qr if affqT'g qq ms qq qqffq qig qT qq?q as snqT 
| ark % qig if sipc qff qi^ i fq^t sfk, qkq q qf?q qfgq sn? 3T qqT qq mq qq 
srfa^ ife q^ft f i qqir qq^sT qfqi'j qsjsff % sit qf siq if qrn qq qqff% q^sff (qnrf, 
, fcff) ^ ?qqr *qqf T§qt 1 ark $kk qq sm qq Tsq 1 1 qfqng sqqf ?qqT qq sttst 
qfqq-ftqff qkf qT 3R®T srsqq fq §nf | afk qqqf cqqr % ftqfq % srqqr «ftsrc 5TT<<r 
qrqcf f 1 qkq-qkq % ?<fk qfaq qrs" qr qk qq qrq qq srqqf qfq qq qx3r qqq 1 1 
qfr qRq | fq qsqfqoqf srk q^sff % qT? qf SPJ if qf?s ark qks qfaq qgqT if 
qqq?r %% qtr i ^r qkrq, qsqf, qrq q qqTqf qq qf qqqq qqq | ark q?| qsq q^ ^ 
1 1 qkf 3frq q^fn qrqrqqq if sffqi’j, qkq ark qf?q areqfaq qnqT if qiq qq qqr fq 
qiqoft l if qsrfaT qqr | i 

qif q?iff qr (qfk) qgf qqqqfq qff | q?f qfqi'j, qfqz q qf?q qf qqfrqfq qf 
n^qiqqT qq qfqf | i %fqq qqqqfq snqfaq | «ffq nnt % qiq qiq qq affq snf m 
sqrei |fqf | qgf qfqs q q'T?q srqqq qiq snq | i qq qqiqf qq ftq qq srrq qfqift 
| qqT qqff q q> qT qfqT ^q qmrqn qiq 1 1 qqqfq wq qir q^qtq qqr 

f^qmq % sntq qq^qf qiqt qq qfqq q q'Tqq qcqfqq q^qr if qrSr qra | i 

q^Kqlf % qrqiqqq if ^ir qfqrgqf qT 3T?qfaq qTqi ^TfqqTqq qq qqqt I I 
^qqqT ^qiq, qq, %qq, fqqffqqr, fqqqffqqr, qqqfq, ETfqrq s^nfs ^qqtqrjqf 
(qqqtfqqr) siqT qqifqq |tq 1 1 qrq-qqTqt qq qq-qqrq, qfsqqf, qfzf, fa, sff, fqsT^qf, 
qqiq Scqifq qq qfqj qk qf?q qT fqr qqq qf qT | qfq q q?| fqq% qq 1 1 ^q% 
qsnqT ir qfqT'j qgsq, q^-qfsrqf qf ?qqT qq qfq qqqq qq<f 1 1 

qq: ?q qfqT'jqf afk 4fqs qqT qf?q qT qqfsrq qqrfaq q|?q^q 1 1 qrq'nf l ir 
qg fqisqq fqqqqr | fq qq^® qrqTqqq % fqq qr^ if qfqnj, qfqs qfq qf?? q't q^qT 
qfq qfqq 5 % sstst q|f ftqf qi^q i 

?q q^q-a if anq qfa q't snq5qqqT | qTfq qrqT mqq sstst ^t q% qqffq qig if 
^qfqqq qfqrj, q't?? q«TT qfqq qT qfar n^qa w^q, tff-qfa q srT?r arnff qf qfaTfkff 
^f 1 1 

^fqa 2 qqT 3 % sr^qTq qfqq, sits' qT qqT ^8?qqfqf q"f qqqT SSTTqf qf I I 
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ET^T, W«TT XT*PftqT5T 



3fwraz C %) 


f^gr 2 STTS'cTT ^T ^S*T ^ta-T’TT 5T^0T 4T 5TSTTC 



fasr 3 gig sr^ Jf ^stnsfamafr hsztt 4>t smi^r 


=rrg srf <pt 3tt nafsrq 
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qi^vfr 2 



^5 Jf aftantj 
(trfrr fan)°) 



1—5 

srFrr n 


6-10 



>10 

sr=nferr 



Wfaefl 3 59lfar IRT | % 20 STfcTW 8TTS FTT 'R ^FT^f ^T ^ZTT 

5 Jr 35TT5T ?r|f I 3Rr: ^ %ST^r *PC STTsf cTT 20 sfcTW % rPTT rjiflRtef ^ 5T% 
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5TR3TT 3 : TTfj 3TCTH5f 

SfSpHJT, 5rf%rft SWifSRJnft, SjfaTvft 'EF'lvl, 3RTfa*frf 
cf«rr Tftfa^T 

Frra^trtt srrfarsrrcsr fsnmn, ?to 3ito smrafar 
^Tfermn, snfsn (*r<> sr°) 

[ sn^cr — ^5rrf 5, 1994 ] 

3TTTTS1 

mtSHTsT t HTf3TT 9T|T Jf *r%fofT VR f^fa 3TCT *PRTfor RTUlf “FT fast^nr 
foul JRT I I STT'cT qftOTTU | fo 0 5 ^<f t *T%forT =FT STOR SR*! 3 tFeR 

| 3Rfo 1 5 rr % srfsRF *r ?r% 4r 1 1 w *r%fRr §?rt *i ^t?^- 

fcir JT^rftJTT % frfiRlf ?prt srfspp 1 1 sngsrT sif* t ^»t & % f%=n? 

(Tc|r gfr^; q^ 3TR92R? | f% ^TRFeR fe*TR 3f%cT RR HRfR?f Vt SfR^RT 5RT 

^RT ?T|ift>T Sf^fSR | I 


Abstract 

Malaria in Jhabua town : A case study. By Manmohan Prakash, Prachitee 
Dharmadhikari, Sonali Chandel, Anamika Raghuvansi and Monika Saxena. Post- 
graduate Department of Zoology, S. C. A. Govt. P . G. College, Jhabua (M. P-). 

Authors have presented the existing condition of malaria and its possible 
remedy. The results showed that malaria affected 0 to 5 years age-group more than 
the age-group above 15 years. Patient suffering from falciparum malaria are 
greater in number in comparison to the patient suffering from vivex malaria. It is 
concluded that to in order fight malaria this township requires on one side proper 
and immediate attention from the concerning Departments, while on the other 
side it is desirable that people get more conscious of the disease and its consequences 
and cooperate with proper authorties. 
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spfrTsr, EPrffsr^Rt, fesfr n«n nnife 

*rsan: 5 rt srenfer n%fer p> snor-mcnu ffn | fer nnrnn ftn jtht tot 
tfr 1 1 m ng sftwrct nrcr nfgn ffe % loo % arfet? %uff Sf ngnrTfr *pt *«t % ^ 

|W , TT^Kq- if ng fe, *I%ft?n-«R5iWt 4?t TO ST^lfelf— RT° "*TT° *rafeti 

c^fto VMc^OiKM cWT t^Tto sft^T SRT 'H^TcfT f I ngfe 4ft SsTf4R %n HRd if n%fer- 

nfetnt snm ntn srsrtfeff gt -nnt toV | t2] i f [3] * w ftn % stto, stto, srirfn, 
5Rf£PT anfe ftvff ^a<ni tfw, nfe [5 i ott f [3] % w fin % srto % nffef <r Wist 

o 

n<r % sppm m*n 1 1 ?r sn ftp 4ft ffern % fe npm-ngntn 4?t to 

*gt 1 1 

HTf 3TT WSIT 5T^?r % qfen if fen (STSfTO 3TO 21.30° it 23-55* nm ^9?fej4 
73-30° % 75.01°) p> snferntngsr fen 1 1 srgft tot if nirfen % sfen *t 
TOTO fer W I I ITTfaTT 5 Tg 7 ng? nn % 420 nfe 4 ft fell <R fen | I 

sra>n<*tsp 

ST?§n ^ftET-'T^ if STT|3n STIR if Hg 1993 if n%fen ftn 4ft fefn 4>T fegnTTOfe 
fen nnr 1 1 pr% fe nirfan fern, §rtf nr % ngnln ir fnfen ntgwff nnr nfef % 
sr%, nf, «ft nm pn % xxs 4ft nrn 4 r% n%femrcn Ttfhnf 4 ?t nm tort to $ 1 
nf|4>T SRTcITSI TR, q-fgfTT TO#45T Smicn4> ZX PSI 7f|s>T TOntfe «PTRn4T 3R 4>"t f 3 ! 

tot fef nif pt % to fen nm i 

qfaiim ?T«TT fet'ERT 

nirffm fin % TOrfen tot nfennf nm nnir sn c n nftninf sst nRiftns ftim 
nnr | n«n fer % srn nnumr nnr 1 1 

nRnf l % ?7R | ftr fnfsn if nnnff 1993 ^ 1993 <pp (nrn-srtn 

arnmn |) c m° arrgtw n%ffm ftfeff =ft sfnnn srfsr^ nnfe srn?n 1993 ir 

ffncnr 1993 rto <m?nfn^n pp n%ftnr frfnnf nfnsrn TgT | i nnfen nt 
q-f^^rT nmcn^T zx srnnff 1993 % nf 1993 n^r (29-79 ir 30.86) srfep T|t srnfn 
sr^ns: % nl ?r> in srp if nnftnT ^t tt^n srfer^ TgT 1 1 p twst if ng p? | f% 
HTfsn 1 srgr if fen cnnnr (ngTp nmT, ngnr mnin, nf^T nmra, nrfcmmf nmR 
n«n fsrsnrpT fenR nnm) if nnf % nnrnn nm | (wn ngn if nmnnn: nnf nsn pr 
ir fnn^ n^ grat |) i nnf nnnn gin 7^ if fra <nnt f?«R gf^fR ^sh n^ (n|-p) 
n=5®ff % ffe 3^^ fnnm-RTR spt ^Tn ^7n 1 1 

sng 3 tt srp if snp nsnnn % fn^ nn 1993 if f>n 16,109 sq-feiff % Ttfi nnr 
nCr^m fen nnr feif if 529 if ^nTo «npsfn n«n 1924 if <^(To <ET5nfn'7n Tnnfnf 
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srsrn, HFsffiiSRt, Tsssrt ssr mFitST 


Tl% I V&Z I fa ^TfSTT STfT if ST#TCT =pV g^THT *f c BT<?Tft'TTiT S%fTST ST TTSls 3 rfSTS 
| St fmST ST fsSS I I ^ [3] % STgmT STeffmS TTStst J^fTST TTStst st 3 RT STSTTfawt 

st 55RT Jf srfas sras | srffs srfersFtErr Ttfmrf % ms 4 *T ir qrstst srsfacr sst srrft- 
fsss % srfg srfsrtsft |> | g*rr sftft st tft wi'miit % ^ flift % irftcris^ % ^?r st% 

% *$f fs?r 1 ^ft f?«rfcr Ttst st ms *ft *r ssst 1 1 


HTTSt 1 


§TTf 3 rr 5 ift Jf <iTstst sst f%s % marc st s%frsT Ttfsst st fssTUT 


S«f 1993 

SHS St 

STSS St 

*T%fTST 

mss Effr 

mss St 

l STo 

ST^ 

mm 

g©TI 

S%ST 

S©TT 

mm 

srsssg 


fss% 

fsS% 

aSTcSS 

fsSS 

fsss 

^taftra 


TSS ST 

ttb it 

ST 

c?rro 

mio 

Ttfnst ST 


STtSTS 

*r%frsT 


stisss 

STATISTS 

srfaws 


fsm sm 

srstat 


STstst 

STStst 




TPt mt 


STS mr 

TTET SS 



sssft 

290 

51 

17.59 

28 

23 

54.90 

^TSTt 

203 

51 

25.12 

27 

24 

52.94 


288 

56 

19.44 

20 

36 

35-71 


446 

80 

17.94 

35 

45 

43.75 

sf 

920 

156 

16.96 

100 

56 

64-10 

T* 

2903 

153 

05-30 

92 

62 

59.74 

l^rrf 

3122 

78 

02.50 

44 

34 

56.41 

srn^cf 

1472 

80 

05.43 

28 

52 

35.00 

ftrsmT 

1020 

86 

08.43 

25 

61 

29.07 

srsgsr 

2285 

683 

29.89 

68 

615 

09.96 

ss*sr 

2000 

617 

30'85 

27 

590 

04.38 

fsmsT 

1160 

358 

30-86 

32 

328 

08.94 


^ 16,109 2,450 15.21 526 1,924 


2147. 



STTfSTT 9TfT if Tt^rf^T 


281 


1993 

*TTf 

c^To 

a5T?*ftq"Rr 
ft ^rffTeT 
ftfqm ^t 
afaSRT 

TW 

TtpFff 

*T ®ETT 

ftFqtff 

4iT 

afererer 

*?ft 

frfqqt 

4?t 

#r§ar 

fart 
ft fast 

4?T 

aferoer 


45-10 

23 

45.10 

28 

54.90 

'XTVXt 

47.06 

30 

58.82 

21 

41-18 


64.29 

32 

57.14 

24 

42,86 

sra^r 

56.25 

38 

47.50 

42 

52.50 

qf 

35.90 

103 

66.03 

53 

33.97 

W* 

40.26 

98 

63-64 

56 

36.36 


43.56 

37 

47.44 

41 

52.56 

3Tq?eT 

65-00 

45 

56.25 

35 

43.75 

faeR^T 

70.93 

42 

48.84 

44 

50-16 

3R$4T 

90.04 

395 

57.83 

288 

42.17 


96.62 

393 

63.70 

224 

36.30 

fara^T 

91.06 

149 

41.62 

209 

58.38 

jft’T 

78.53 

1,385 

56.53 

1,065 

4643. 


HRift 2 ir ^q-sHT I fo chto sjTfitsfH "Rsftwt 5 if 1 5 4<f ana qft H«rit arferq? 
srm^rcr | grafa 1 5 rr r 3rfsrq? ang qft ?ra% 4nr i %?t Rafm 4?t q-fg^r srt?^ 
eR EfTT sr^UTT fejrr *PTT (f^-l) eft q-f q-cTT ^5TT ft? ^ re^Nt SRSRt ?T qf eRT ft 
fa%a ^q- % speneft T|% 1 1 

HR^fl 3 % I f% eHT° <ST??(t'Rq 'Rsftaft SfcRt SrfSRT Ol5W 3TPI H^f 4?T 
ctsett fTHrR qiq 1 5 a<f % srftr^ ang-srgf 4ft rraifeer 4ReT | i fS4TT ^ttw af ft 

^•sPcTT I f% 1 5 *t Sjfsrqr 3TT5 if FT 'RafffeaT % srfa 5rfeT7tfficH=P fe^facT ft 
stTcfr | ef«TT 5ft*T a^sfr % srfer arfsw ?f%3?r?ft^r tm H%ar 1 1 0 ft 5 aa agf *f ^rr Hff 
TmT qsrT 1 1 ^er R^ftst qft qfgR ethi^ st 3R£=r ft fea«n: (26.91 ft 28.10) cr4> 
g«n 3 pt«rV % 3Tq?T (7.93 % 12.50) ersp srfaa? Tft i spftt qriRfmiT R3fr4t aritw 
"Rsftcff sft g4RT jf ef<t ^ 4t SP4T=rt fsr^T— tr^ ®tst cT4T TJ4? ar^T-a^cT 4:TeT | (fe?f 1) 1 




HRift 2 

ftrusr 3 H 3 carro 5 ^ *r£rfw fr wfa^r m?rw ctfrtf ^t fa^cor 
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srspT^r, snrffswrct, ^%r, ■qre# ct^t ?rf%*n 
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